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RICO SITE REMEDIATION PROJECT
SURFACE WATER MONITORING PROGRAM

POST-VCUP INTERIM REPORT

EXECUTIVE SUMMARY

Remediation of seven inactive mine and mill tailings sites in Rico, Colorado ("Site") was
completed by ARCO in October 1996 under the Colorado Voluntary Cleanup and Redevelopment
Act in cooperation with the current land owners. Remedial measures were implemented in
accordance with five Voluntary Cleanup Plans (VCUPs) submitted to and approved by the Colorado
Department of Public Health and Environment, Hazardous Materials and Waste Management
Division for the following sites:

• Argentine tailings

• Columbia and old Pro Patria mill tailings and Silver Swan east wasterock pile

• Grand View smelter

• Santa Cruz mine area

• Silver Swan mine area

Surface-water quality has been monitored in the Silver Creek and Dolores River drainages at
the Site since June 1995 in accordance with the monitoring program set forth in each VCUP.
Quarterly sampling was conducted between June 1995 and April 1996 to establish baseline or pre-
VCUP implementation surface water quality conditions. Subsequent to completion of Site remedial
construction in October 1996, a two-year post-VCUP implementation monitoring program was
initiated for assessment of the impact of Site remediation on surface-water quality. The first year of
the post-VCUP monitoring program was completed in July 1997. This report presents both the
results and a comparative evaluation of pre-VCUP and post-VCUP water quality results compiled
to date.

The first year of post-VCUP monitoring included quarterly sampling at 15 locations in
October 1996, January, April and July 1997. Sampling locations were consistent with pre-VCUP
sampling and provided selected water quality and quantity data relative to four VCUP sites: Argentine
tailings in the Silver Creek drainage; and Columbia tailings, Santa Cruz mine, and Silver Swan mine
in the Dolores River drainage.

Sampling and analysis of surface water followed standard procedures for all pre- and post-
VCUP monitoring. Sample collection was performed by ESA Consultants Inc., including
measurement of water temperature, pH, conductivity, alkalinity, and iron IJVtotal iron at the time of
sample collection. Samples were sent to Columbia Analytical Services in Kelso, Washington for
determination of selected dissolved metals, total dissolved solids, total suspended solids, hardness,
sulfate, cyanide, and tetrachloroethene (PCE) concentrations. PTI Environmental Services in Lake
Oswego, Oregon performed a quality assurance review of all laboratory analyses in accordance with
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EPA Contract Laboratory Program guidelines. All of the analytical results are acceptable and
considered useable for data interpretation.

The construction of Site remediation systems and assessment of pre-construction and post-
construction water quality conditions support the following conclusions:

• Constructed drainage diversions, infiltration barriers and erosion controls have
effectively reduced or eliminated surface water contact with mineralized mine waste
and tailings.

• There was no significant change in the average quality and quantity of flow from the
Argentine seep or the Rico Boy, Santa Cruz, and Silver Swan mine adits during the
first year after completion of Site remediation.

• Water in Silver Creek and the Dolores River and surface water draining from the
Argentine, Santa Cruz, and Silver Swan sites continue to consistently exhibit neutral
pH and naturally moderate to high alkalinity (neutralizes acid-generating potential of
sulfide oxidation).

• Dissolved metals concentrations in Silver Creek and the Dolores River continue to be
consistently below applicable water quality standards.

• Dissolved metals loads transported by Silver Creek may have decreased after
Argentine site remediation. However, the second year of post-VCUP monitoring is
needed to assess whether this apparent decrease is a trend attributable to site
remediation or a natural fluctuation in Silver Creek water quality.

• Dissolved metals loads transported by the Dolores River did not change during the
first year after Site remediation.

Uncontrolled surface water and adit drainage at the Rico Boy, Santa Cruz, and Silver Swan
mine sites historically interacted with mine wastes before draining from such areas. Similar surface-
water drainage conditions existed at the Argentine tailings, Columbia tailings, Pro Patria tailings, and
Shamrock wasterock sites. Site remediation included construction of a combination of drainage
control measures to reduce or eliminate surface-water contact with wastes. Specific control measures
included removal of selected waste materials from drainage areas, permanent diversion of surface
water away from wastes, constructed barrier systems (e.g., berms, impermeable ditch liners and
revegetated caps), and drainage channel stabilization (e.g., riprap erosion protection).

Site remediation has not resulted in a significant change in surface-water quality. Although
minor differences in post-VCUP water quality relative to pre-VCUP water quality are indicated by
individual monitoring station data, these differences are generally less than the recorded range of
historic seasonal and annual fluctuations in water quality.

Water in the Silver Creek and Dolores River drainages and all of the monitored surface-water
drainage from the VCUP sites continues to exhibit neutral pH and moderate to high alkalinity. These
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characteristics are indicative of the substantial natural buffering capacity of surface water throughout
the Rico district due to the abundance of calcium carbonate-bearing rocks (limestone and other limey
rock formations). This buffering capacity continues to both neutralize the sulfuric acid-generating
potential of sulfide minerals (mainly pyrite) in mined and unmined areas and reduce the load of heavy
metals transported in water draining from such areas and in receiving streams.

Although the quality and quantity of monitored seepage flow from the Argentine tailings that
enters Silver Creek have not changed significantly, the post-VCUP water quality data indicate a
decrease in the load of dissolved metals in Silver Creek relative to the pre-VCUP load. This trend
may reflect a decrease in amount of diffused seepage loads from the Argentine tailings to Silver Creek
as a result of site remediation. However, based on all available historic water quality data compiled
for Silver Creek prior to 1995, the decrease could represent a natural fluctuation in dissolved metals
loads. Additional data provided by the final year of VCUP monitoring will be used to further evaluate
the dissolved metals loads in Silver Creek downstream from the Argentine tailings relative to the
loads immediately upstream from the tailings and those contributed by the Argentine seep.

Post-VCUP monitoring data indicate that dissolved metal loads transported by the Dolores
River did not increase due to remediation of the various mine and tailings sites in the river corridor.
Sulfate and dissolved metals loads from the Santa Cruz and Silver Swan wetland drainages were too
small to impact Dolores River water quality during both pre-VCUP and post-VCUP monitoring.

Loads of dissolved metals from the Columbia tailings to the Dolores River were lower after
remediation than pre-VCUP loads. Pre-VCUP seepage from the tailings contributed to increased
loads of dissolved iron, manganese, and zinc in the river. Post-VCUP seepage from the tailings did
not increase manganese or zinc loads in the river and the iron loading was less than pre-VCUP
loadings.
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1.0 INTRODUCTION

1.1 Overview of Rico Site Voluntary Remediation Project

Remediation of seven inactive mine and mill tailings sites in Rico, Colorado ("Site") was
completed by ARCO in October 1996 under the Colorado Voluntary Cleanup and Redevelopment
Act in cooperation with the current land owners (Figure 1-1). The purpose of this voluntary
project is to provide long-term protection of human health and the environment based on the
intended use of each individual mine or tailings site.

Site remediation was implemented in accordance with five Voluntary Cleanup Plan
(VCUP) applications approved by the Colorado Department of Public Health and Environment
(CDH), Hazardous Materials and Waste Management Division for the following sites:

Argentine tailings (ARCO, 1996a)

• Columbia and old Pro Patria mill tailings and Silver Swan east wasterock pile
(ARCO, 1996b)

Grand View smelter (ARCO, 1996c)

Santa Cruz mine area (ARCO, 1996d)

Silver Swan mine area (ARCO, 1996e)

Each of the VCUPs includes a site operations and maintenance plan that describes how the
remediation measures are to be maintained and a sampling program that will be used to monitor
their effectiveness in achieving the desired goal. This report presents an assessment of
remediation system effectiveness based on sampling program results to date.

1.2 Purpose of this Report

This report documents surface-water conditions in the Silver Creek and Dolores River
drainages at Rico prior and subsequent to Site remediation. The surface-water monitoring
program consists of one year of baseline sampling (pre-VCUP) and two years of confirmatory
sampling (post-VCUP). The purpose of this report is to provide sampling results to date and an
assessment of remediation effectiveness based on surface-water quality conditions indicated by the
first year of post-VCUP sampling relative to identified pre-VCUP water quality conditions.

1.3 Overview of Surface-Water Monitoring Program

Fifteen sampling locations were used to monitor water quality in the Silver Creek and
Dolores River drainages upstream and downstream of VCUP sites (Figure 1-1). Silver Creek and
seepage to the creek was monitored at four locations in the vicinity of the Argentine tailings site.
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The Dolores River and tributary drainage to the river was monitored at eleven locations along a
one-mile corridor that encompasses the Columbia, Santa Cruz, and Silver Swan sites.

Pre-VCUP baseline sampling included quarterly events in the summer and fall 1995, and
winter and spring 1996. The purpose of this monitoring period was to establish baseline water-
quality conditions in the Silver Creek and Dolores River drainages prior to VCUP implementation.
Sampling results from this monitoring period are documented in four reports: Silver Creek and
Dolores River Corridor Surface Water Quality Data Report For January and April 1996, Rico,
Colorado (ESA, 1996), Silver Creek Surface Water Data Report for September 1995, Rico,
Colorado (PTI, 1995a), Dolores River Corridor Data Report for October, 1995, Rico, Colorado
(PTI, 1995b), and Summary of Surface Water and Surface Water Groundwater Data for Rico,
Colorado (PTI, 1995c). The latter report also includes historic sampling data for the periods from
1980 to 1984 and 1989 to 1993 that were used to supplement pre-VCUP data and assess post-
VCUP water quality conditions.

During the first year of post-VCUP water quality monitoring, confirmatory sampling
included quarterly events in October 1996, and January, April, and July 1997. Sampling was
performed by ESA Consultants Inc., Fort Collins, Colorado, which included measurement of
water temperature, pH, conductivity, alkalinity, and iron II/total iron at the time of sample
collection. Samples were analyzed for selected dissolved metals and other indicator parameters
by Columbia Analytical Services. PTI Environmental Services performed a quality assurance
review of all laboratory analyses.

The following sections present sampling and analysis methods and procedures (Section 2),
sampling results and discussion (Section 3), a summary of sampling program conclusions (Section
4), and report references (Section 5). Reference documents provided in the Appendices include
photographs (Appendix A), compilation tables for all recorded sampling data by location
(Appendix B), field records (Appendix C), laboratory analytical reports (Appendix D), and
laboratory analysis quality assurance review reports for the first four quarters of post-VCUP
sampling (Appendix E).
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2.0 METHODS AND PROCEDURES

2.1 Sampling and Analysis Procedures

Post-VCUP water quality was monitored in the Silver Creek and Dolores River drainages
at 15 locations. Both pre- and post-VCUP sampling locations and frequencies are described in
Table 2-1. Figures 2-1 and 2-2 show the location of sampling stations. Photographs of sampling
locations are provided in Appendix A.

Sampling was implemented in accordance with the sampling program identified in the
approved VCUP applications. The procedures used for post-VCUP sampling and analysis
followed the Field Guidance Document, Rico Mine District, Dolores County, Colorado (PTI,
1995d), and are described in the following paragraphs.

Grab samples of surface water were collected by submerging lab-certified plastic bottles
one to four inches below the water surface. Plastic bottles were used to collect samples for total
dissolved solids (TDS), total suspended solids (TSS), and sulfate analyses. Samples collected for
dissolved metals analyses were filtered directly into plastic bottles that contained nitric acid
preservative. Metals samples were filtered within 10 minutes of initial sample collection.
Samples for the analysis of cyanide were collected into plastic bottles that contained sodium
hydroxide preservative. Samples for the organic analysis of tetrachloroethene (PCE) were
collected in amber glass bottles with teflon-lined caps. The amber bottles were filled to ensure
that no air bubbles remained in the sample. All sample bottles were packed in ice or snow
immediately after filling, and were shipped to the laboratory in coolers with fresh ice.

Field parameters were measured each time a water sample was collected. These
measurements are summarized in Appendix B and include flow, pH, specific conductance,
temperature, and dissolved oxygen, alkalinity, and iron (II)/ iron (total) concentrations. Field
instruments were calibrated each morning with known standard solutions. The dissolved oxygen
meter was calibrated at a baseline elevation and correction factors were applied for different
sampling station elevations. Field measurements were recorded in a logbook, and on a sampling
form and discharge data sheet. Copies of all field records are provided in Appendix C. All field
logbooks and other field records are maintained at ESA's office in Fort Collins, Colorado.

All water samples were sent to Columbia Analytical Services in Kelso, Washington.
Laboratory analytes, methods, and reporting limits are presented in Table 2-2. Analytical reports
are provided in Appendix D. Cyanide, mercury, and PCE were added as site-specific analytes at
the request of CDH. Cyanide was included in the analyses two times for the Argentine seep (fall
1996/summer 1997) and one time for the Dolores River at the Columbia tailings site (fall 1996).
PCE was included for flow from the Argentine seep one time (fall 1996). Dissolved mercury was
included for the Santa Cruz adit flow one time (fall 1996).
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TABLE 2-1

Sampling Location Descriptions and Sampling Event Summary

Station
I.D.

SVS-5

SVS-8

SVS-11

SVS-12

DR-2-SW

DR-4-SW

DR-6-SW

DR-7-SW

DR-8-SW

DR-9-SW

DR-IO-SW

D R - l l - S W

DR-12-SW

DR-13-SW

DR-14-SW

DR-15a-SW

DR-16-SW

DR-18-SW

Location
Description

Silver Creek upstream of
Argentine tailings

Silver Creek downstream of
Argentine tailings

Argentine seep flow above
confluence with Silver Creek

Argentine tailings seep at source

Dolores River upstream of Santa
Cruz site

Dolores River downstream of
Silver Swan site

Silver Swan wetland drainage

Silver Swan adit

Santa Cruz adit

Santa Cruz wetland east drainage

Santa Cruz wetland west drainage

Santa Cruz wetland near
wasterock pile

Silver Swan discharge at south
branch

Silver Swan wetland 60 ft from
Silver Swan adit

Silver Swan wetland above
Sulphur Creek confluence

Sulphur Creek above Silver Swan
wetland confluence

Rico Boy adit

Dolores River below Columbia
tailings

Pre-VCUP Sampling

June
95

1

1

1

X

1

1

1

X

X

X

1

1

1

1

1

1

1

1

Sep/Oct
95

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1

Jan
96

2

X

X

X

X

X

2

X

X

X

2

X

2

X

X

X

X

X

Apr
96

X

X

X

X

X

X

X

X

X

X

X

X

3

X

X

X

X

X

Post-VCUP Sampling

Oct
96

X

X

X

X

X

X

X

X

X

X

3

5

5

5

5

3

X

X

Jan
97

2

X

X

X

X

X

2

X

X

X

2

5

5

5

5

2

X

X

Apr
97

X

X

X

X

X

X

X

X

X

X

X

5

5

5

5

X

X

X

June
97

X

X

X

X

X

X

X

X

X

4

X

5

5

5

5

X

X

X

X Samples collected
1 Not a designated sampling location at time of sampling event
2 Zero flow (frozen)
3 Zero flow (dry)
4 Not sampled due to overflow and mixing from the Dolores River
5 Sampling location eliminated after VCUP implementation (drainage permanently diverted away from wasterock)
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TABLE 2-2

Laboratory Analysis Summary with Methods and Reporting Limits

ANALYTE (unit)

Cadmium (Mg/L as Cd)

Copper (Mg/L as Cu)

Cyanide (mg/L as CM)

Hardness (mg/L as CaCO3)

Iron (Mg/L as Fe)

Lead (Mg/L as Pb)

Manganese (Mg/L as Mn)

Mercury (Mg/L as Hg)

Silver (Mg/L as Ag)

Sulfate (mg/L as SO4)

Tetrachloroethene (Mg/L)

Total Dissolved Solids (mg/L as TDS)

Total Suspended Solids (mg/L as TSS)

Zinc (Mg/L as Zn)

METHOD
REPORTING

LIMIT

0.02 Mg/L

10 Mg/L

0.01 mg/L

0.2 mg/L

20 Mg/L

0.5 Mg/L

5 Mg/L

0.05 Mg/L

0.02 Mg/L

0.2 mg/L

0.05 Mg/L

5 mg/L

5 mg/L

10 Mg/L

METHOD

EPA 200.8 ICP/MS

EPA 6010 ICP/AES

EPA 9012A

Standard Method 2340B

EPA 6010 ICP/AES

EPA 200.8 ICP/MS

EPA 6010 ICP/AES

EPA 7470 ICP/MS

EPA 200.8 ICP/MS

EPA 300.0

EPA 8260

EPA 160.1

EPA 160.2

EPA 6010 ICP/AES

ICP/AES = Inductively coupled plasma/atomic emission spectrometry
ICP/MS = Inductively coupled plasma/mass spectrometry

2.2 Discharge-Measurement Procedures

Discharge was measured at all sampling stations with measurable flow. Flow was often
determined by using a Marsh McBirney RMB 2000 flow meter or by recording the time necessary
for the discharge to fill a 5-gallon bucket (volumetric measurement). If the maximum depth of
water in the channel was less than 0.3 feet, surface velocity was calculated by measuring the time
it took for a piece of floating debris to travel a measured distance. The resulting velocity was then
multiplied by the channel cross-section to estimate discharge. Flow from the Argentine tailings
seep was measured using a stationary 3-inch Parshall flume. Discharge measurement field sheets,
calculations and the reference table for the flume are provided in Appendix C. During the winter

2-3 G:\PROJECTS\RICO\SWrep97\SEC2.WPD



months, Dolores River flow could not be effectively measured due to ice cover and Silver Creek
at the upstream station (SVS-5) was frozen over. Dolores River flow was not measured during
the Summer 1997 sampling event because the river could not be safely waded.

2.3 Quality Assurance Review

Data reported by the laboratory are acceptable and usable for data interpretation.
Abbreviated Level 3 quality assurance reviews of laboratory data were completed by PTI
Environmental Services, Lake Oswego, Oregon. Data quality was assessed in terms of general
method-specific quality control limits and guidance specified by U.S. Environmental Protection
Agency (EPA) Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review (U.S. EPA, 1994a ) and Contract Laboratory Program National Functional Guidelines
for Organic Data Review U.S. EPA, 1994b). Quarterly data validation summary reports and a
quality assurance review summary report for all laboratory data were prepared by PTI. These
reports and the laboratory QA/QC reports are provided in Appendix E.
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3.0 RESULTS AND DISCUSSION

This section provides results and discussion of pre-VCUP and post-VCUP surface water
monitoring. Post-VCUP results were compared to pre-VCUP monitoring results to evaluate
impacts of remediation activities on water quality at the specific sites and in Silver Creek and the
Dolores River. Historic data was used in the evaluations when pre-VCUP data was not
representative of baseline conditions.

3.1 Silver Creek Corridor Monitoring Results

Silver Creek was monitored above (SVS-5) and below (SVS-8) the Argentine tailings site
during pre-VCUP and post-VCUP water quality sampling. Potential surface drainage to Silver
Creek in the vicinity of these two sampling locations included the Elaine Tunnel, Allyn Gulch,
and seepage from the Argentine tailings. Periodic drainage from the Elaine Tunnel and Allyn
Gulch were not monitored. Seepage originating from several small seeps at the toe of Argentine
tailings was monitored at two locations during pre-VCUP and post-VCUP sampling. During the
monitoring periods, flow from the different seeps combined near the toe of the tailings, and
drained through wetland areas parallel to Silver Creek for approximately 500 feet before entering
Silver Creek. The seepage was monitored at its origin (SVS-12) and immediately above its
confluence with Silver Creek (SVS-11). Flow measurements for the seepage were measured at
a flume approximately 200 feet downstream from the seep. Figure 3-1 illustrates the described
flows and approximate location of these monitoring locations.

3.1.1 Argentine Tailings Seep

Average flows and parameter concentrations for the seepage are presented in Table 3-1.
Although there were differences in pre-VCUP and post-VCUP average values, the range of values
measured during both monitoring periods were similar. This was true at both monitoring
locations. Concentration trends from the seep to the confluence with Silver Creek were also
similar during pre-VCUP and post-VCUP monitoring. During both monitoring periods, the
average concentrations of analyzed dissolved metals decreased from the seep to the Silver Creek
confluence (Table 3-1) while values of pH increased. Dissolved cadmium was the only exception;
concentrations increased during post-VCUP sampling (Table 3-1). During post-VCUP
monitoring, the pH ranged from 6.5 to 7.6 at the seep while near the confluence with Silver Creek
it ranged from 7.3 to 8.3. Concentrations of dissolved copper and silver were relatively low or
not detected in both locations during both pre-VCUP and post-VCUP monitoring.

Low concentrations of cyanide were measured in seepage near its origin during pre-VCUP
monitoring (Table 3-1). Concentrations of cyanide were below the method detection limit
(0.01 mg/L) during post-VCUP sampling. Tetrachloroethene (PCE) was not detected in seepage
near its origin during either pre-VCUP or post-VCUP monitoring.
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TABLE 3-1

Argentine Tailings Seepage Water Quality1

Parameter2

Flow (gpm)

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as CaCO3)

Hardness (mg/L as CaCO3)

Cyanide (mg/L as CN)

Dissolved Cadmium (/xg/L)

Dissolved Iron (/xg/L)

Dissolved Lead (/xg/L)

Dissolved Manganese (/xg/L)

Dissolved Zinc (/xg/L)

Seepage Origin
(SVS-12)

Pre-VCUP
Average

453

923

525

141

660

0.03

1.9

12,900

1.3

7,580

9,590

|;p6mVcum
^•Average'.;'.:v';:
;:-3;̂ S::"

li''s*$w:-'-.^'::.
'•y.';. ;|-:-4;23--:-: --£,

•:;V-:;;:;.:^32\';':'.':'

^S^o.-:. :•/:'
y.^lmxp

U8Sf'-rf
;;v:-;-MSS;.:-.-;';;.;;;

^&l#fc'.;^

^^$$ip,>:^-
•• ' '-. •'.-. :':- : -• • : • • : : • • • • . . • . • . . •
:;::;: ;l:5j640jj;-: ;.;:.:•;-

Above Silver Confluence
(SVS-11)

Pre-VCUP
Average

944

510

144

682

1.6

6,660

<0.5

5,320

6,580

J-p^VcM:';
' ^•jAverJig'e^L
'. '::;•:•:•:. •-•'. Jv- • " • ' . :'.:v':

•PSlSS:;
;:(:;':;54g|;;.;>;;:

S^SB

-^^#8^
- -:;v.: ::'--'^;.h:;:;:-:'-::^:;

: :;?S/:'?Ki:::'S
: S^pfeSS
' mz&$K
• m&Xi
ssŝ ss

Notes:
' Includes fall, winter, and spring sampling events. Summer values were not available for both

monitoring periods.
2 Concentrations of dissolved tetrachloroethene, copper, and silver were relatively low or not detected.
3 Only includes fall and spring sampling events. Summer values were not available for both monitoring

periods and pre-VCUP winter flows were influenced by snowmelt.

3.1.2 Silver Creek

Historic flows in Silver Creek ranged from approximately 26 gpm to over 10,000 gpm
(ARCO, 1996a). Post-VCUP flows during water quality sampling were similar at the upstream
and downstream monitoring stations and consistent with historic and pre-VCUP flows, ranging
from 736 gpm to 2,720 gpm. Comparison of pre-VCUP and post-VCUP Silver Creek water
quality was accomplished by evaluating concentration trends within the stream segment and
parameter loads within Silver Creek.

Concentrations of parameters measured during post-VCUP monitoring of Silver Creek
followed trends similar to pre-VCUP monitoring. Average metals concentrations in Silver Creek
generally increased from upstream to downstream while pH remained the same or decreased
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slightly (Table 3-2). Dissolved cadmium and iron were the only exceptions (Table 3-2). The
concentration increases from upstream to downstream were generally less during post-VCUP
monitoring (Table 3-2). Concentrations of dissolved copper, lead, and silver were relatively low
or not detected in both locations and during both monitoring periods. Values of pH were similar
(neutral to alkaline) for both monitoring periods and ranged from 7.2 to 8.0 below the remediation
site (SVS-8) during post-VCUP sampling. Alkalinity values were also similar during both
monitoring periods, ranging from 86 mg/L as CaCO3 to 101 mg/L as CaCO3 below the site
(SVS-8) during post-VCUP monitoring.

TABLE 3-2

Silver Creek Water Quality1

Parameter2

Flow (gpm)

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as CaCO3)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (/xg/L)

Dissolved Iron G*g/L)

Dissolved Manganese Gug/L)

Dissolved Zinc (jug/L)

Upstream (SVS-5)

Pre-VCUP
Average

945

142

19

94

117

2.8

69

60

473
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Downstream (SVS-8)

Pre-VCUP
Average

969

257

983

105

198

2.5

369

497

1,100
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Notes:
1 Includes fall and spring sampling events. Winter and summer values were not available for both

monitoring periods.
2 Concentrations of dissolved copper, lead, and silver were relatively low or not detected.
3 Only fall sampling event value was used. Sulfate concentration for spring sampling event was

inconsistent with TDS value and historic data and therefore was not used in average calculations.

Although Silver Creek flows were not the same during the pre-VCUP and post-VCUP
sampling periods, differences in flows could not completely account for the lower concentration
increases measured during post-VCUP monitoring. This was illustrated by comparing upstream
and downstream parameter loads during both monitoring periods. By measuring both the
concentration of a parameter carried in water and the water flow rate, it is a simple matter to
calculate the amount (load) of a parameter transported during a fixed-time interval. This
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calculation was performed for Silver Creek upstream (SVS-5) and downstream (SVS-8) of the
Argentine remediation site.

Parameter concentrations and flow rates were available for the fall (September 1995 and
October 1996) and spring (April 1996 and 1997) sampling events. Calculated sulfate and
dissolved iron, manganese, and zinc loads for these periods are presented in Table 3-3. Similar
to measured concentrations, calculated loads generally increased from upstream (SVS-5) to
downstream (SVS-8). As seen in the Table 3-3, the increase in parameter loads from upstream
to downstream was consistently less during post-VCUP monitoring than during pre-VCUP
monitoring. The reduction in load increase could have been caused by less parameter loading
from the Argentine tailings seepage or other sources between the two monitoring locations.
Loading from the seepage could not be evaluated separately from other sources because flow
measurements were not available for the seepage near the Silver Creek confluence. However, the
reduction in loading, whether from the seepage or other sources, could have been a result of
VCUP remediation activities. Observations made during post-VCUP monitoring indicated that
the removal of tailings eliminated Argentine ponds as a potential source of contamination that
existed during pre-VCUP monitoring. In areas of tailings consolidation, piles were capped,
graded, and stabilized to inhibit erosion, infiltration, runon/runoff, and dispersal of wastes. In
addition, all upland drainage has been permanently diverted away from the tailings in a lined
ditch.

TABLE 3-3

Silver Creek Loading

Parameter

Sulfate

Dissolved Iron

Dissolved Manganese

Dissolved Zinc

Fall Monitoring

Pre-
VCUP
Ibs/day

625
(796-171)'

4.0
(5.0-1.0)

4.6
(4.8-0.2)

5.8
(10.1-4.3)

Post-
VCUP
Ibs/day

589
(801-212)

0.4
(1.8-1.4)

3.7
(4.9-1.2)

3.2
(9.2-6.0)

Net
Change
Ibs/day

-36

-3.6

-0.9

-2.6

Spring Monitoring

Pre-
VCUP
Ibs/day

2

1.4
(1.9-0.5)

4.8
(6.1-1.3)

7.9
(14.5-6.6)

Post-
VCUP
Ibs/day

679
(880-201)

0.2
(0.5-0.3)

3.9
(4.9-1.0)

3.2
(7.7-4.5)

Net
Change
Ibs/day

_ _ _

-1.2

-0.9

-4.7

Notes:
1 (Downstream load at SVS-8 minus upstream load at SVS-5)
2 Sulfate concentration was inconsistent with TDS value and historic data and therefore was not used in

load calculations.

Variations between pre-VCUP monitoring data and historic data from Silver Creek
(Table B-l.l and B-1.2, Appendix B) suggest that differences in measured loads could be a result
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of temporal fluctuations in water quality. Additional data from subsequent monitoring will help
to evaluate if differences in measured loads were the result of remediation activities. To assist in
this evaluation, more emphasis will be placed on measuring seepage flows near the Silver Creek
confluence during post-VCUP monitoring.

Measured concentrations of dissolved metals in Silver Creek were compared to applicable
water-quality standards. Applicable water-quality standards for Silver Creek in the vicinity of the
VCUP remediation site are given in Table 3-4 (CDH, 1995a) and apply to both pre-VCUP and
post-VCUP monitoring data. For hardness based standards, average hardness values were
calculated from pre-VCUP and post-VCUP data (Anderson, 1997).

TABLE 3-4

Silver Creek Water Quality and Numeric Standards

Parameter1

Cadmium, acute

Cadmium, chronic

Copper, acute

Copper, chronic

Iron, chronic

Lead, acute

Lead, chronic

Manganese,
chronic

Silver, acute

Silver, chronic

Zinc, chronic

Standard
(Mg/L)2

17.4

5.0

28.4

18.1

1,000

215

7.91

1,000

4.82

0.76

1,100

85th Percentile
Value or

(Maximum
Concentration)

(3.4)

3.4

(14.0)

5.0

180

(3.9)

2.65

480

(<0.10)

<0.10

955

Equation or Source

EXP{1.128(Ln(hardness) - 2.905)}

Fixed in TVS

EXP{Ln(hardness) x 0.9422 -
1.4634}

EXP{Ln(hardness) x 0.8545 -1.465}

Aquatic Life

EXP{Ln(hardness x 1.6148 -
2.8736}

EXP{Ln(hardness) x 1.417 - 5.167}

Fixed in stream classification table

EXP{Ln(hardness) x 1.72 - 7.21}

EXP{Ln(hardness) x 1.72 - 9.06}

Fixed in stream classification table

Notes:
Values are in /ig/L and for the dissolved fraction.
A hardness value of 165 mg/L as CaCO3 was used for hardness based standards. The value equals the
calculated mean of pre-VCUP and post-VCUP monitoring in Silver Creek.
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Samples composited over a thirty-day period are appropriate for comparison against
chronic standards, while grab samples are appropriate for comparison against acute standards.
All sampling events on Silver Creek were based on grab samples. However, in the absence of
composite sample data, it has been recommended that the 85th percentile of grab sample results
be used for comparison with chronic standards (Anderson, 1997). When grab sample results are
ranked in order of increasing concentrations, the 85th percentile value is the concentration
associated with the sample that has 85% of the other samples ranked below. If the 85th percentile
value is less than the chronic standard, water quality standards have not been exceeded. In
Table 3-4, the 85th percentile value is presented for chronic standards and the maximum
parameter concentration measured during VCUP monitoring is presented for acute standards.

Only pre-VCUP and post-VCUP monitoring data were compared to acute standards.
When comparing monitoring data to chronic standards, all historic, pre-VCUP, and post-VCUP
data were used to calculate the 85th percentile (Anderson, 1997). All pre-VCUP and post-VCUP
parameter concentrations measured in Silver Creek were below applicable standards.

3.2 Dolores River Corridor Monitoring Results

Pre-VCUP and post-VCUP water quality sampling was performed at Dolores River
monitoring locations and the Santa Cruz, Columbia tailings, and Silver Swan VCUP remediation
sites. Data collected during the monitoring periods were used to evaluate site water-quality
conditions and any drainage impacts on the Dolores River.

3.2.1 Santa Cruz Remediation Site

Santa Cruz monitoring locations are illustrated on Figure 3-2. Pre-VCUP and post-
VCUP water quality data for the Santa Cruz remediation site were available from monitoring
stations located at the Rico Boy adit (DR-16-SW) and the Santa Cruz adit (DR-8-SW). Flows
from these adits had historically crossed exposed wasterock material prior to draining into the
Santa Cruz wetland area and eventually the Dolores River. The wetland area drained into the
river from two distinct points; the west drainage (DR-10-SW), and the east drainage (DR-9-SW).
The west drainage area typically received its flow from the adits while the east drainage received
overland flows from other areas of the wetland that also contained exposed wasterock. During
VCUP activities, mine wastes at the Santa Cruz site were consolidated outside of the wetland
areas, graded, stabilized, and capped. Flows from the adits were directed away from mine
wasterock, through a constructed pond, and back to the west wetland drainage.

Average values from pre-VCUP and post-VCUP monitoring of the Rico Boy and Santa
Cruz adits are presented in Table 3-5. Differences between pre-VCUP and post-VCUP average
concentrations were relatively small for both adits, and variations in concentrations during
individual sampling events were within the historic range of measured concentration fluctuations
(Tables B-1.10 and B-1.14, Appendix B). Values of pH ranged from 6.3 to 8.3 for the Rico Boy
adit and 6.0 to 7.7 for the Santa Cruz adit during the two monitoring periods. Compared to each
other, the Rico Boy and Santa Cruz adit drainages differed in both flow and water quality during
both monitoring periods. Average flows from the Rico Boy adit were less than those from the
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Santa Cruz adit (Table 3-5). Average concentrations of TDS, sulfate, alkalinity, and hardness
were similar for both adits, but average concentrations of dissolved metals were typically higher
from the Rico Boy adit than from the Santa Cruz adit. The only exception was the average
concentration of dissolved copper. Dissolved copper was not detected in flow from the Rico Boy
adit. Concentrations of dissolved silver were relatively low or not detected in flows from both
adits.

TABLE 3-5

Rico Boy and Santa Cruz Adit Water Quality1

Parameter2

Flow (gpm)

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as CaCO3)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (/xg/L)

Dissolved Copper (jug/L)

Dissolved Iron (/xg/L)

Dissolved Lead (jitg/L)

Dissolved Manganese (/xg/L)

Dissolved Zinc (/*g/L)

Rico Boy Adit
(DR-16-SW)

Pre-VCUP
Average

1.9

1,170

340

658

989

21

<10

55

<0.5

964

9,220

BIBS
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Santa Cruz Adit
(DR-8-SW)

; Pre-VCUP
: Average

24

1,050

270

637

931

2.4

17

69

<0.5

210

1,240
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Notes:
Includes fall, winter, and spring sampling events. Summer values were not available for both
monitoring periods.

Concentrations of dissolved silver in samples from both adits were relatively low or undetected.

To evaluate the effects of remediation on the west wetland drainage, the water quality of
the drainage during each monitoring period was compared to the water quality of the combined
adit flow. The west wetland drainage was only flowing during the fall and spring pre-VCUP
sampling events, and during the spring and summer post-VCUP sampling events. In order to
compare water quality during similar seasons, the spring sampling data were compared. The
combined adit flow and west wetland drainage water quality data presented in Table 3-6 indicate
that the wetland buffering capacity remained higher and the dissolved metals removal was greater
during the post-VCUP sampling event. Values of pH in the wetland drainage were 7.3 during
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post-VCUP sampling, and 5.8 during pre-VCUP sampling. Alkalinity decreased through the
wetland during pre-VCUP sampling, but remained relatively the same during post-VCUP
sampling (Table 3-6). As seen in Table 3-6, dissolved zinc concentrations decreased through the
wetland during pre-VCUP and post-VCUP sampling. Concentrations of dissolved cadmium,
copper, and manganese also decreased through the wetland during post-VCUP sampling.
Decreases in metals concentrations through the wetland could have been caused by an increase in
removal through the wetland and constructed pond or the elimination of contaminant sources (e.g.,
exposed mine waste).

TABLE 3-6

Combined Adit Flow and Wetland Drainage Water Quality

Parameter1

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as CaC03)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (/xg/L)

Dissolved Copper (/xg/L)

Dissolved Iron (iig/L)

Dissolved Manganese
(A*g/L)

Dissolved Zinc (iig/L)

Combined Adit Flow2

(DR-16-SW+DR-8-SW)

April 1996

1,080

275

635

935

4.1

16

79

305

1,920
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West Wetland Drainage
(DR-10-SW)

April 1996

726

290

260

573

4.1

56

74

899

1,140
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Notes:
Concentrations of dissolved lead and silver were relatively low or not detected.

2 Concentrations for the combined Rico Boy and Santa Cruz adit flow were calculated using total loads
and combined flow.

The east wetland drainage was generally not affected by the adit flows and primarily
drained the eastern part of the wetland area. In general, concentrations of most parameters
analyzed were lower in the east drainage than in the west drainage. When similar pre-VCUP and
post-VCUP quarterly sampling events for the east drainage were compared, concentrations of the
parameters analyzed were generally similar (Table B-l . l l , Appendix B). Concentrations of
dissolved manganese were the exception and increased during post-VCUP monitoring when
compared with similar pre-VCUP quarterly sampling events. During post-VCUP monitoring,
concentrations of dissolved manganese ranged from 621 /xg/L to 1,110 /xg/L (168 /xg/L to 248
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/xg/L during pre-VCUP monitoring). Concentrations of dissolved copper, lead, and silver were
relatively low or not detected during both monitoring periods. Observations of exposed
precipitates in the wetlands east of the service road during post-VCUP monitoring indicated that
wetlands disturbed during VCUP remediation may have resulted in the increased manganese
concentrations measured at the east drainage. As the wetland area matures and recovers from
remediation activities, concentrations of manganese in the wetland drainage should decrease.

3.2.2 Columbia Tailings Remediation Site

Seepage from the Columbia tailings drains into a side channel of the Dolores River
(Figure 3-3). Water quality samples were collected in the side channel above its confluence with
the main stem of the river (DR-l-SW). During the July 1997 sampling event high flows in the
side channel skewed water quality results. The water quality was more characteristic of the
mainstem of the river and, therefore, was not representative of baseflow conditions.

Except as noted above, the average water quality measured in the side channel was similar
during both monitoring periods. There were slight differences in the average concentration of
some parameters, but the range of values measured during both monitoring periods were similar
(Table 3-7). Typical flows measured in the side channel during post-VCUP monitoring ranged
from approximately 61 gpm to 238 gpm. Average flows were 157 gpm and similar to pre-VCUP
average flows (Table 3-7). Values of pH ranged from 6.0 to 7.2 and were similar during both
monitoring periods. Concentrations of dissolved silver were relatively low or not detected.

Pre-VCUP and post-VCUP parameter concentrations did not show consistent trends when
individual sampling events were compared. When flow measurements were available (fall and
spring sampling events), parameter loads from the side channel were calculated and more
consistent trends were observed. Fall parameter loads were greater during post-VCUP monitoring
(shortly after VCUP remediation activities were complete). This trend reversed during the spring
sampling events; loads measured during pre-VCUP monitoring were greater. Calculated loads
for sulfate and dissolved iron, manganese, and zinc during these monitoring periods are presented
in Table 3-8.
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m TABLE 3-7
Dolores River Side Channel Water Quality (DR-l-SW)1

Parameter2

Flow (gpm)

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as CaCO3)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (/xg/L)

Dissolved Copper (/xg/L)

Dissolved Iron (/xg/L)

Dissolved Lead (/xg/L)

Dissolved Manganese (/xg/L)

Dissolved Zinc (/xg/L)

Pre-VCUP
Average

148

393

237

99

290

8.4

22

7,580

2.0

1,760

2,490

Post-VCUP
Average

157

376

170

133

272

7.0

30

8,360

1.5

2,130

2,720

Notes:
i Includes tall, winter, and spring sampling events. Summer values were not available for both monitoring periods.

Concentrations of dissolved silver were relatively low or not detected.

TABLE 3-8
Dolores River Side Channel Parameter Loads (DR-l-SW)

Parameter

Sulfate

Dissolved Iron

Dissolved Manganese

Dissolved Zinc

Fall Monitoring

Pre-VCUP
(Ibs/day)

420

11

2.5

3.3

•^Pb^t^URt:
•l^:$si$tyyj!^

W&&&.
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••^-:$A\'^
'.';:-*§$ifi3

Spring Monitoring

Pre-VCUP
(Ibs/day)

960

19

5.1

7.2

vfeycW
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•^[•im^l;:
^S$$m£f&.

3.2.3 Silver Swan Remediation Site

Pre-VCUP and post-VCUP water quality data for the Silver Swan remediation site were
available from the Silver Swan adit (DR-7-SW). Flows from this adit historically crossed
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exposed wasterock prior to draining into the Dolores River. The Silver Swan wetland area
received a portion of the adit flow in addition to Sulphur Creek flow (DR-15a-SW). The
combined flows eventually entered the Dolores River through the wetland drainage (DR-6-SW).
These monitoring locations are illustrated on Figure 3-4. During VCUP activities, mine waste
at the Silver Swan site was consolidated away from the Dolores River, graded, stabilized, and
capped. Flows from the adit were directed away from wasterock, through a constructed pond,
and back into the wetland.

At the Silver Swan adit, average concentrations of measured parameters were generally similar
during pre-VCUP and post-VCUP sampling. The concentration of dissolved lead decreased in
post-VCUP monitoring samples as compared to pre-VCUP samples, but other average parameter
concentrations remained relatively the same (Table 3-9). Concentrations of dissolved copper and
silver were either relatively low or not detected during both pre-VCUP and post-VCUP
monitoring.

The concentrations of measured parameters in Sulphur Creek were much lower than
concentrations measured at all other monitoring stations in the Dolores River corridor (Table 3-9).
Concentrations of dissolved copper, iron, manganese, and silver were not detected during
monitoring. Sulphur Creek flow combines with and dilutes the Silver Swan adit flow in the
wetland prior to entering the Dolores River.

TABLE 3-9
Silver Swan Site Water Quality

Parameter1

TDS (mg/L)

Sulfato (mg/L)

Alkalinity (mg/L as CaCO3)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (jig/L)

Dissolved Iron (/tg/L)

Dissolved Lead (jJ.g/L)

Dissolved Manganese (jtg/L)

Dissolved Zinc (/ig/L)

Silver Swan Adit
Drainage2

(DR-7-SW)

Pre-VCUP
Average

771

155

463

662

1.0

5,620

6.7

1,220

660
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Pre-VCUP
Average
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20

62
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0.97
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Wetland Drainage
(DR-6-SW)4

Pre-VCUP
Average

222

48

145

188

1.1

43
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Concentrations of dissolved copper and silver were relatively low or not detected.
Includes fall, winter, and spring sampling events. Summer values were not available for both monitoring
periods.
Includes fall and spring pre-VCUP sampling events and spring and summer post-VCUP sampling events. Flows for these
sampling events were similar.
Includes fall and spring sampling events. Winter and summer values were not available for both monitoring
periods.
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Average concentrations of parameters in the wetland drainage were between the average
concentrations of the Silver Swan adit and Sulphur Creek (Table 3-9). Dissolved lead was the
only parameter that did not follow this trend; the average concentration during post-VCUP
sampling in the wetland drainage was lower than both of the influent concentration averages.
Dissolved copper and silver concentrations were not detected in the wetland drainage.

3.2.4 Dolores River

Water quality sampling was performed at three monitoring locations along the Dolores River
(Figure 3-5). Stream monitoring stations were located above all the VCUP remediation sites
(DR-2-SW); between the Santa Cruz and Silver Swan VCUP remediation sites (DR-18-SW); and
below all VCUP remediation sites (DR-4-SW).

Dolores River flows varied seasonally from approximately 15 cfs to 262 cfs during VCUP
monitoring. Measured flows at the three monitoring stations were all generally similar to each
other during both sampling periods. Flow was not measured in the river during the January 1996,
January 1997, and July 1997 sampling events because of ice interference in the winter and
dangerously high flows in the summer. Dolores River flows during these events and during
VCUP remediation activities (July 1996) were estimated from the U.S. Geological Survey gaging
station No. 0916500 located approximately 4 miles downstream from Rico, Colorado (Bennet,
1997).

The water quality of the Dolores River was similar during pre-VCUP and post-VCUP
monitoring. Most parameter concentrations were inversely proportional to measured flow. This
trend can be seen in Figure 3-6 for TDS and sulfate. Values of pH were generally neutral to
alkaline, ranging from 6.9 to 8.3 below the remediation sites (DR-4-SW). At the same
downstream monitoring station, measured alkalinity ranged from 48 mg/L as CaCO3 to 147 mg/L
as CaCO3 Values of pH and concentrations of the analyzed parameters remained relatively
constant from the upstream monitoring station (DR-2-SW) to the downstream stations (DR-18-SW
and DR-4-SW) during both monitoring periods. Dissolved iron, manganese, and zinc were the
exceptions. Average concentrations of dissolved iron and manganese increased slightly from
upstream to downstream during both monitoring periods while concentrations of dissolved zinc
increased slightly during pre-VCUP monitoring (Table 3-10). Although large seasonal variations
were not observed during either monitoring period, increases in parameter concentrations from
upstream to downstream were generally greater during the winter and spring sampling events.
These seasonal variations were more pronounced during pre-VCUP sampling. Table 3-10
summarizes average parameter concentrations for the Dolores River. Concentrations of copper,
lead, and silver were relatively low or not detected.

Evaluating impacts to Dolores River water quality was difficult because of large variations in
flow and other variables (i.e. rain and snowmelt events) during the sampling periods. However,
in addition to comparisons to applicable water quality standards, estimates of parameter loads were
used to compare pre-VCUP and post-VCUP conditions. Load estimates for the Dolores River and
the drainages leaving the VCUP remediation sites indicate that only drainages from the Columbia
tailings site had loads high enough to impact the water quality of the Dolores River. Calculated
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Figure 3-6 Seasonal Flow and Parameter Trends in the Dolores River (DR-4-SW)



loads for the section of the Dolores River near the Columbia tailings site (DR-2-SW to DR-18-
SW) showed seasonal trends similar to those described for parameter concentrations; loads
generally increased or remained the same through the river segment during the winter and spring
sampling periods and decreased during the summer and fall sampling events. However, with the
exception of dissolved iron, dissolved metals loads downstream from the side channel did not
significantly increase during post-VCUP monitoring. During pre-VCUP monitoring, loads of
dissolved iron, manganese, and zinc were higher below the side channel. This is illustrated in
Figure 3-7. The ratio of loads measured in the Dolores River downstream of the side channel
(DR-18-SW) to loads measured upstream of the side channel (DR-2-SW) are presented. Ratio
values greater than 1 indicate that the parameter load carried by the Dolores River increased from
the upstream station to the downstream station; values less than 1 indicate that parameter loads
decreased from the upstream station to the downstream station.

TABLE 3-10

Dolores River Water Quality1

Parameter2

Flow (cfs)

TDS (mg/L)

Sulfate (mg/L)

Alkalinity (mg/L as
CaCO3)

Hardness (mg/L as CaCO3)

Dissolved Cadmium (/ig/L)

Dissolved Iron (/xg/L)

Dissolved Manganese
(Mg/L)

Dissolved Zinc (/xg/L)

Upstream
(DR-2-SW)

Pre-
VCUP

Average

38

287

101

122

213

0.67

63

184

92

i:t?-;idslli
lillli
ilyeiigiy

Illlllll

111111
Illtllli!

IIJBIII
IliBli!
tliliil
iSKlll

Middle
(DR-18-SW)

Pre-
VCUP3

Average

38

308

111

112

242

0.61

118

220

130

llioltlt
iillftl
ilillSilij!

illllll;

illlllil
iliiSil

1 ; lilii
iililli
1R1II
lllfil

Downstream
(DR-4-SW)

Pre-
VCUP

Average

41

297

112

111

234
4

106

218

123

%;£ostm:'
Scup|::
i;;:lAyerage^

B8S8

ISWfi

:lillS
^3J$8i

fPiftP
i SMS
S ; #0:;:; f

8 lift!

'$• •• iKS
Notes:
1 Includes fall, winter, and spring sampling events. Summer values were not available for both monitoring periods.
2 Concentrations of dissolved copper, lead, and silver were relatively low or not detected.

Only includes winter and spring sampling events. Fall and summer values were not available for this
monitoring period.
Not included because sampling event with unusually high detection limit skewed average value.
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Ratio is the load measured at the downstream station (DR-18-SW) divided by the load
measured at the upstream station (DR-2-SW). A ratio of more than 1 indicates that the load

increased through the Dolores River stream segment.

• Pre-Construction Ratio * Post-Construction Ratio
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Figure 3-7 .Ratios of Parameter Loads Measured in the Dolores River Upstream (DR-2-SW)
and Downstream (DR-18-SW) of the Columbia Tailings Remediation Sites



Measured concentrations of dissolved metals in the Dolores River were compared to applicable
water quality standards. Applicable water quality standards for the Dolores River in the vicinity of
the VCUP remediation activities are listed in Table 3-11 (CDH, 1995a) and apply to both pre-VCUP
monitoring data and post-VCUP monitoring data. For hardness based standards, average hardness
values were calculated from pre-VCUP and post-VCUP data (Anderson, 1997).

All pre-VCUP and post-VCUP parameter concentrations measured in the Dolores River Segment
No. 3 were below applicable standards. In Table 3-11, the 85th percentile value is presented for
chronic standards and the maximum parameter concentration measured during VCUP monitoring is
presented for acute standards. Only pre-VCUP and post-VCUP monitoring data were compared to
acute standards. When comparing monitoring data to chronic standards, pre-VCUP data, post-VCUP
data, and historic data since April 1984 were used to calculate the 85th percentile. Only the historic
water quality data for the Dolores River subsequent to April 1984 were used because of changes in
river water quality resulting from treated St. Louis tunnel drainage water (ARCO, 1996d).

TABLE 3-11
Dolores River Water Quality and Numeric Standards

Parameter1

Cadmium, acute

Cadmium, chronic

Copper, acute

Copper, chronic

Iron, chronic

Lead, acute

Lead, chronic

Manganese,
chronic

Silver, acute

Silver, chronic

Zinc, acute

Zinc, chronic

Standard
(Mg/L)2

19.9

1.85

31.8

20.1

1,000

261

9.37

1,000

5.92

0.931

198

179

85th Percentile Value or
^Maximum Concentration)

(1.0)

0.7

(<10)

<10

112

(0.31)

<1.0

203

(<0.05)

<0.1

(178)

134

Equation or Source

EXP{1. 128(Ln(hardness) - 2.905)}

EXP{1.128(Ln(hardness) - 2.905)}

EXP{Ln(hardness) x 0.9422 - 1.4634}

EXP{Ln(hardness) x 0.8545 - 1.465}

Aquatic Life

EXP{Ln(hardness) x 1.6148 -2.8736}

EXP{Ln(hardness) x 1.417 - 5.167}

Fixed in stream classification table

EXP{Ln(hardness) x 1.72 - 7.21}

EXP{Ln(hardness) x 1.72 - 9.06}

EXP{Ln(hardness) x 0.8473 - 0.8604}

EXP{Ln(hardness) x 0.8473 - 0.7614}

Notes:
1 Values are in /xg/L and for the dissolved fraction.
2 A hardness value of 186 mg/L as CaCO, was used for hardness based standards. The value equals the calculated

mean of pre-VCUP and post-VCUP monitoring in the Dolores River Segment No. 3.
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4.0 CONCLUSIONS

The following items highlight the conclusions from the first year of post-VCUP
monitoring.

• Metals Concentrations in Silver Creek and the Dolores River were Below
Stream Standards. Dissolved metals concentrations in pre-VCUP and post-VCUP
samples in Silver Creek and the Dolores River did not exceed applicable stream
standards during either monitoring period.

• Metals Loads to Silver Creek Decreased. Although decreases could have been
due to normal fluctuations in water quality conditions, VCUP remediation at the
Argentine tailings site may have decreased the load of dissolved metals to Silver
Creek.

• No Measured Increases in Dolores River Metals Loads after Remediation.
Increased dissolved iron loads in the Dolores River immediately downstream of the
Columbia tailings side channel during post-VCUP monitoring were also measured
during pre-VCUP monitoring. Dissolved manganese and zinc loads increased
slightly in the river below the side channel during pre-VCUP monitoring but not
during post-VCUP monitoring. Average dissolved metals loads to the Dolores
River from remediation sites other than Columbia tailings were not significant.

• Surface Water Contact with Mine Waste Reduced or Eliminated. Uncontrolled
surface water and adit drainage at the Rico Boy, Santa Cruz, and Silver Swan mine
sites historically interacted with mine wastes before draining from such areas.
Similar surface water drainage conditions existed at the Argentine tailings,
Columbia tailings, Pro Patria tailings, and Shamrock wasterock sites. Site
remediation included construction of a combination of drainage control measures
to reduce or eliminate surface water contact with wastes. Specific control measures
included removal of selected waste materials from drainage areas, permanent
diversion of surface water away from wastes, constructed barrier systems (e.g.,
berms, impermeable ditch liners and revegetated caps), and drainage channel
stabilization (e.g., riprap erosion protection).

• Silver Creek and Dolores River Maintain Buffering Capacity. During post-
VCUP monitoring, values of pH in both Silver Creek and the Dolores River were
generally neutral and measured alkalinity (buffering capacity) remained moderate
to high. Results from all monitored drainages to Silver Creek and the Dolores
River indicate that drainage from the VCUP remediation sites had neutral pH
values and moderate to high alkalinity concentrations, conditions which historically
have prevented the problems associated with acidic drainage waters.
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No Measured Changes in Adit or Seep Water Quality. Post-VCUP
concentrations of measured parameters in Argentine seepage and the flow from the
Rico Boy, Santa Cruz, and Silver Swan adits were similar to pre-VCUP
concentrations.
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PHOTOGRAPHS OF
SAMPLING STATIONS

Al Silver Creek Sites
A2 Dolores River Corridor Sites



Al Silver Creek Sites



SILVER CREEK SITES

SVS-5 Silver Creek upstream of Argentine Tailings
SVS-8 Silver Creek downstream of Argentine Tailings
SVS-11 Argentine Tailings seep flow above confluence

with Silver Creek
SVS-12 Argentine Tailings seep at source

(Arrow denotes sampling point)



Color Photo(s)

The following pages
contain color that does

not appear in the
scanned images.

To view the actual images, please
contact the Superfund Records

Center at (303) 312-6473.



SVS-5
Silver Creek upstream
of Argentine Tailings
(4/97)

(view downstream)

SVS-8
Silver Creek downstream of Argentine Tailings
(4/97)



SVS-11
Argentine Tailings seep How above confluence
with Silver Creek (4/97)

SVS-12 Argentine Tailings seep at source (4/97)



A2 Dolores River Corridor Sites



DOLORES RIVER CORRIDOR SITES

DR-l-SW Dolores River side channel downstream from
Columbia Tailings

DR-2-SW Dolores River upstream of Santa Cruz site
DR-4-SW Dolores River downstream of Silver Swan site
DR-6-SW Silver Swan wetland drainage
DR-7-SW Silver Swan Adit
DR.8-SW Santa Cruz Adit
DR-9-SW Santa Cruz wetland east discharge
DR-10-SW Santa Cruz Wetland west discharge
DR-15a-SW Sulphur Creek above discharge to Silver Swan

wetland
DR-16-SW Rico Boy Adit
DR-18-SW Dolores River downstream of Santa Cruz site and

upstream of Silver Swan site

(Arrow denotes sampling point)



DR-l-SW Dolores River side channel downstream of Columbia Tailings (4/97)
(view upstream)

DR-2-SW Dolores River upstream of Santa Cruz site (4/97)
(view upstream)



DR-4-SW Dolores River downstream of Silver Swan site (4/97)
(view upstream)

DR-6-SW Silver Swan wetland drainage (10/96)



DR-7-SW Silver Swan Adit (7/97)

DR-8-SW Santa Cruz Adit (10/96)



DR-9-SW Santa Cruz wetland east discharge (4/97)

DR-10-SW Santa Cruz wetland west discharge (7/97)
(view upstream)



' w*p* II I'll* I '

DR-15a-SW Sulphur Creek above discharge to Silver Swan wetland (4/97)
(view downstream)



DR-16-SW Rico Boy Adit (10/97)

DR-18-SW Dolores River downstream of Santa Cruz site and upstream of Silver Swan site (10/97)
(view upstream)
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TABLE B-l.l

Silver Creek Upstream of Argentine Taiiitigs
Surface Water Quality Data Summary

(Sampling Station SVS-5*)

Date Sampled

30-QCI-80
19-Nov-SO
20-Apr-81
14-May-81

4-Jun-81
24-Jun-81
14-Jul-Sl

13-Aug-81
8-Sep-81
5-Oct-81

13-Apr.82
16-Jun-82
13-Oct-82

21-May-83
14-Nov-84
26-Sep-95
23-Jan-96

22-ADT-96

Consultant

Gibbs & Kill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
SRK
SRK
SRK
SRK
EPA/FIT
PTI/ESA
ESA/**»NS
ESA

Flow
torn)

27

673
2918

10549
3187
637?

763
1212
1706
3142
6329

642

840

1050

pH
(su.)

7.3
6.8
7.7
7.4
7.4
7.9
8.0
7.2
8.1
7.5
7.0
8.0
8.0
8.0
6.9
7.7

8.2

TDS
(mp/L)

200
320
168
92
75
75
93

124
125
144
210
60

134
88

117

166

SO4
(mn/L)

74.9
197

40.3
11.5

6.18
19.8
32.5
23.5
34.0
82.7

5.8
17.0

17.0

21

Hardness
(as CaC03)

(mg/L)
192
297
114
74
49
62
72

106
103
102
141
60

105

117
Argentine Tailings Site Remediation Completed In October 1996.

22-Oct-96
2l-Jan-97
16-Apr-97
29-Jul-97

ESA
ESA/«*NS
ESA
ESA

736

1046
2549

8.0

8.4
7.6

159

141
112

Statistical Calculations - Undetecti set to zero
Mean
Standard Deviation
Number of Samples

2573
2781

17

137
61
19

24

16
14

37
46
17

114

108
87.2

112
58
17

Alkalinity
(as CaCCtt)

(mg/L)

75 F
52 F
91 F

93 L

5.8 F

50 F

191 F
69 F

78
53
8

Ag-D
(UR/L)

10 U

0.05 U
0.05 U
0.05 U
0.1 U

5 U
0.02 U

0.05 U

0.02 U

0.02 U
0.1 U

0
0

11

Ag-T
(ug/L)

1.5
1

0.1 U
0.1 U

1
0.1 U
0.1 U
0.1 U

0.05 U
0.05 U
0.05 U
0.1 U

5 U

0.05 U

0.25
0.51

14

As-T
(UR/L)

10 U

0

1

Cd-D
(ug/L)

10 U
20

6.1
0.8
0.2
0.5
2.2
7.1
3.3
3.8

16.7
2.8
3.4
0.4 U

5 U
2.2

3.4

3.4

2.32
2.1

4.0
5.3
20 ••

Cd-T

(«rVL)
26.9

30
6.4
0.8
0.2
0.5
3.2
8.1
3.6
4.2
17

2.8
3.4

1
5.6

4.4

7.4
9.2
16

Cu-D
(ug/L)

10 U
10 U

1 U
4
5
1 U
5
1 U
1
2
1
5
1 U
6
5 U

10 U

10 U

14

10 U
10 U

2
4

20 *•

Cu-T
(ug/L)

10 U
20
14
4
5
I U

15
1 U

18
2
1
6

13
7

5.9

10 U

7
7

16

Fe-D
Jug/L)

50 U
170
50 U
50 U
SOU
50 U
SOU

110
180
240

50 U
SOU

170

49
95

42

156

27
341

83
101

19

Fe-T
(ug/L)

460
2750
1910

50 U
200
580
150
440
450
640

14500
140
290

126

1380

1601
3649

15

Hg-T
(ug/L)

03 U
0.3 U

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.06
0.05 U
0.01 U
0.12
0.01 U
0.05 U
0.1 U

0.01
0.03

15

Pb-D
(ug/L)
SOU
50 U

1 U
1 U
1 U
1 U
3
1 U
7
5
1 U
1

11
1
2 U

3.9

0.09 UJ

2.65

0.5 U
0.7

2
3

20

Pb-T
(ug/L)

S O U
50 U
7
5
1 U

10
3

20
7
5
1 U

13
11
3
5 U

5.2

6
6

16

Mn-D
(ug/L)

160
950
230
30
10 U
10 U
20
50
60
80

930
10 U
40

38
20

100

138

82
143

162
281

19

Mn-T
(ug/L)

990
10 U
40

37

106

235
424

5

Zn-D

(ug/L)
2000
4600
1100
140
50
90

170
660
360
550

3300
30

530
10 U

283
423

522

677

358
353

810
1183

20

Zn-T
(ug/L)
2100
4600
1500
230
60

150
200
700

3200
750

3900
80

600
10 U

329

746

1197
1473

16
D = Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Hg = Mercury SO4 = Sulfate F = Field
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead IDS = Total Dissolved Solids L = Lab
U = Not detected; value represents detection limit As = Arsenic Fe = Iron Mn = Manganese Zn = Zinc
J = Estimated

•Also known as sampling stations S-01 and SW-02.
*• Dissolved Cd and Cu results from SRK (1983) were not used to calculate the mean because of contamination during filtratioa
***NS = Not Sampled due to ice/zero flow conditions

File: SIT03SU2.XLS, Sheet: wq-presentation; Updated' 9/22/97



TABLE B-1.2

Silver Creek Downstream of Argentine Tailings
Surface Water Quality Data Summary

(Sampling Station SVS-8*)

D*U Sampled

12-Jun-83
26-Jul-83

22-Sep-83
15-Dec-83
12-Sep-84
U-Nov-84

M.Iul-92
15-3ep-92
26-Sep-95
23-Jan-9«
22-Apr-96

Argentine Tal
22-Oct-9«
21-Jan-97
16-Apr-97
29-Jul-97

Consultant

SRK
SRK
SRK
SRK
SRK
EPA/FIT
USER
USER
PTI/ESA
ESA
ESA
InfS Slto Re
ESA
ESA
ESA
ESA

Statistical Calculations - L
Mean
Standard Deviation
Number of Samples

Flow
(am)
5387

23791
898

2630
898
677
NM
1261

nedlat
1043
NM

1019
2715

ndetec
4033
7090

10

pH
(S.U.)

7.9
7.9
7.7

7.3
7.0
7.5
7.3
7.7
8.0

•nC
80
8.9
7.2
7.5

Uset

TDS
(mg/L)

94
113
205
280
210

120
180
237
479
277

omplttet
190
237
236
178

to zero
217
95
14

S04
(mg/L)

26
23
74
98
57

98
230
310

InOcto
64
81
72
36

97
86
12

Hardness
(as CiCO3)

(mg/L)

195
368
200

ter 1996.
151
184
174
112

198
81
7

Alkalinity

(mg/L)

94 L
92 F

115 F

101 F
115 F
86 F
70 F

96
16
7

Af-D
(ug/L)
0.1 U
o.i u
0.1 U
0.1 U
o.i u

5 U

10 U
0.02 U
0.05 U
0.05 U

0.02 U
0.02 U
0.02 U

0.1 U

0
0

14

AfrT
(ug/L)
0.1 U
o.i u
0.1
0.1 U
0.1 U

5 U
0.1 U
10 U

0.02 U
0.05 U
0.05 U

0.01
0.03

11

As-T
(ug/L)

10 U
5

10 U

2
3
3

Cd-D
(ug/L)

2
8.5
1.4
1.1
1.1

5 U
0.3 U

5 U
2.0
2.5
2.9

2.28
1.78
2.16

1.8

1.5
1.1
11 "

Ct-1
(ue/L)
2.5
1.8
1.8
1.3
1.8

5 U
0.3 U

5 U
2.1 U
2.5
3.3

1.4
1.2
11

CN
(mg/L)

0.01 U

0

1

Cu-D
(ug/L)

16
4
9
2
4
5 U
5 U

25 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U

0.4
1.2
11 "

Cn-T
(ug/L)

24
10
11

1 U
6

6.2
5 U

25 U
10 U
10 U
10 U

5.2
7.6
11

Fs-O
(ug/L)
160

SOU
50 U

100
10 U
50 U

330
613
734
125

141
148
40

101

178
229

14

Fi-T
(ug/L)
340

370
60

770
353

50 U
390

1050
1140
847

532
397

10

Hf-T
(ug/L)
0.05
0.05 U
0.05 U
0.05 U
0.05 U

0.1 U
0.2 U

0.03 U

0.01
0.02

8

PCE
(ug/L)

0.5 U

0

1

Pb-D
(ug/L)

2
1 U
1 U
1 U
1 U
2 U

7.6
0.42
0.23 UJ
0.05 UJ

0.88
0.5 U
0.5 U
0.6

0.8
2.0
14

Pb-T
(ug/L)

5
250

1
1
1
5 U
1 U
3 U
3

0.99 J
3.5

24.1
74.9

11

Mn-D
(ug/L)

90

440
110
480
454

S O U
280
588

1140
406

392
615
403
235

402
280

14

Mn-T
(ug/L)

140

490
110
530
474

50 U
320
597

1110
402

417
314

10

Zn-D
(ug/L)
350
150
500
400
420
561

10 U
570

1240
2330

955

738
840
633
347

669
555

15

Zn-T
(ug/L)
350
250
690
430
710

65.1
10 U

610
1340
2300
1100

713
665

11
D" Dissolved CaCOS " Calcium Carbonate Cd = Cadmium Hg - Mercury
T - Total recoverable Ag»Silver Cu • Copper Pb - Lead
U - Not detected; value represents detection limit As » Arsenic Fe - Iron Mn • Manganese
NM E Not measurued - Ice conditions in channel

• Also known as sampling stations DR43T, S-02B. SW-03, S-2B. and S2B.
** Dissolved Cd and Cu results from SRK (1983) were not used to calculate the mean because of contamination during filtration.

SO4 • Sulfate F - Field
TDS » Total Dissolved SoEds L - Lab
Zn = Zinc 1 • Estimated

CN • Cyanide
PCE • Tetrachloroethylene
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TABLE B-1.3
Argentine Tailings Seep Flow above Confluence with Silver Creek

Water Quality Data Summary
(Sampling Station SVS-11)

Daw Sampled

26-Sep-95
23-Jan-96
22-Apr-96

Anpndnt Tall
22-Oct-96
21-Jan-97
16-Apr-97

29-Jul-97

Consultant

PTI/ESA
ESA
ESA
rip Site Rented)
ESA
ESA
ESA
ESA

Statistical Calculation! - Undet
Mean
Standard Deviation
No. of SarnplesI

Flow
torn)

NM
NM
NM

ation
43
54

NM
49J

ects K
49
5
3

pH
S.U.)

7.2
7.7
7.7

:omp
7.6
8.3
7.6
7.3

t toi

TDS

(""TV-)
1030
742

1060
letedln

832
972

1050
1170

ero
979
146

7

SO4
(mg/L)

560
4UU
570

Octobi
510
560
570
690

551
86
7

Hardness
(as CaCOJ)

(mg/L)
722
543
781

r 1996.
618
595
761
792

687
100

7

Alkalinity
(as CaCO3)

(mart.)
100 L
ISO F

152 F

98 F
110 F
127 F
133 F

129
30
7

AK-D
(ug/L)
0.02 U
0.05 U
0.05 U

002 U
002 U
002 U

0.1 U

0
0
7

Ag-T
(UR/L)
0.02 U
0.05 U
0.05 U

0
0
3

As-T
(UR/L)

Cd-D
(u*/L)
2.15
1.08
1.69

2.12
2.12
1.94
1.90

1.86
0.38

7

Cd-T
(UR/L)
2.14 U
1.14
1.64

0.93
0.84

3

CN
(mg/L)

0.02 U

0

1

Cu-D
(ug/L)

10 U
10 U
10 U

10 U
10 U
10 U
10 U

0
0
7

Cu-T
(UgO.)

10 U
10 U
10 U

0
0
3

Fe-D
(UR/L)

14300
5630

47

5080
53

2100
2260

4210
4957

.7

Fe-T
(UR/L)
15800
6390

156

7449
787«

3

Hg-T
(UR/L)

PCE
WL)

0.5 U

0

1

Pb-D
(UR/L)

0.07
0.39 UJ
0.08 UJ

0.04 U
0.5 U
0.5 U
0.5 U

0.01
0.03

7

Pb-T
(UR/L)
4.88
1.66 1
1.33

2.62
1.96

3

Mn-D
(ug/L)
8210
5700
2060

6880
3610
6260
6690

5630
2104

7

Mn-T
(ug/L)
8330
5590
2090

5337
3128

3

Zn-D
(UR/L)

10800
6750
2190

5410
2190
4170
3620

5019
3035

7

Zn-T
(ugO.)

11700
6790
2230

6907
4736

3
D - Dissolved CaCO3 • Calcium Carbonate Cd - Cadmhnn Hg - Mercury SO4 - Sulfate F - Field CN - Cyanide
T - Total recoverable Ag - Silver Cu - Copper Pb - Lead TDS - Total Dissolved Solids L - Lab PCE • Tetrachloroethylene
U = Not detected; value represents detection limit As B Arsenic Fe D Iron Mn D Manganese Zn B Zinc
J = Estimated NM = Not measured - Flow is not channelized at this station.

File: SIT04SU2.XLS, Sheet: wq-praentation; Updated: 9/22/97



TABLE B-1.4
Argentine Tailings Seep at Source

Water Quality Data Summary
(Sampling Station SVS-12*)

Date Sample*

30-Oct-80
19-Nov-SO
20-Apr-81
U-M«y-81
21-May-81

4-Jun-81
24-Jun-81
U-Jul-81

13-AUR-8I
8-Sep-81
5-Oct-81

13-Apr-82
!6-Jun-82
!3-Oc<-82
14-NovJ84

l-Jun-95
26-Sep-95
23-Jan-96
22-Apr-96

Conniltant Flow
(gpm)

Gibbs A Hill
Gibbs A Hill
Gibbs A HiD
Gibbs A Mil
D«mes A Moore
Gibbt A Hffl
Gibbs A Hill
Gibbs A Hffl
Gibbs A HOI
Gibbs A Hffl
Gibbs A Hffl
SRK
SRK
SRK
EPA/FIT
PTI/ESA
PTI/ESA
ESA
ESA

18
18

4.5
67

67
36
40
45
45
45
45
44
30

40
44
26
45

PH

S.U.)

7.9
7.5
7.5
7.2

7.0
7.2
7.4
7.2
7.8
7.8
7.7
7.9
7.2
6.3
6.4
7.0
6.9
7.0

TDS
(mg/L)

896
904
880

1564

1077
1193
1082
1110
900
984

1430
1520
1396

1730

716
1130

SO4
(mfl/L)

474
462
539
960
862
767
752
564
651
556
587
864
908
847

380
670

Hardness
(as CaCOJ)

(mart.)
741
635
681

1096
1054
863
867
739
789
647
697
984

1054
993

1320
733
516
803

Argentine Tailings Site Remediation Completed In October 1996.
22-OCI-96
21-Jm-97
16-Apr-97
29-Jul-97

ESA
ESA
ESA
ESA

43
54
49
58

7.1
7.6
6.7
6.5

760
662

1010
1090

Scaditlcat Calculations - Undetectf let to zero
Mean
Standard Deviation
No. of Samples!

41
15
21

1102
294
20

390
330
550
480

630
190
20

533
444
703
710

800
213

22

Alkalinity
(as CiCOJ)

(mg/L)

165 L

162 F
168 F
121 F

144 F

236 F
45 F

116 F
130 F
150 F
138 F

161
41
11

Al-D
(ug/L)

0.05 U
0.11
0.05 U

5 U
0.07
0.02 U
0.08
0.05 U

0.02 U
0.02 U
0.02 U

0.1 U

0.02
0.04

12

A«-T

(Ugfl.)

0.8
0.1 U

0.1 U
0.1 U
0.1 U
0.4
0.1 U
0.1 U

0.05 U
0.11
0.05 U

5 U

0.02 U
01

0.44 1

0.09
0.22

15

As-T
(ug/L)

10 U

3.6
2

1.9
1.8

3

Cd-D
(ug/L)

10 U
10 U

2.3
23
20
10

5.4
8.7
13

5.4
6

10
10

8.5
5 U
5

2.4
0.9

2.43

3.45
0.58
0.76
0.5

6.0
6.3
23

Cd-T
(ug/L)

10 U
10

23
37
20
11

5.4
8.7
13

6.5
6

10.5
18

11.1
7.5

6
2.1 U
0.9

2.46

9.2
8.8
19

CN
(mg/L)

0.04
0.02

0.01 U

0.01 U

0.02
0.02

4

Cu-D
(ug/L)

10 U
10 U
2
5

10 U
3
1 U
1 U
1 U
1 U
1 U
1 U
5
3
5 U

10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U

0.8
1.6
23

Cu-T
(ug/L)

10 U
20
13
13
10 U
4
1 U
1 U

25
3
1 U
1 U

14
3

15
20
10 U
10 U
40 J

8.9
11.3

19

Fe-D
(ug/L)

140
50 U
50 U
50 U

100
50 U
50 U
50 U

680
510

50 U
130
250

3050
16500
17600
17500
10500
10800

5880
10200
12200
11900

5128
6570

23

Fe-T
(US'!.)

150
2920
390
340
520

1550
820

1230
4800
1420
1600
1980
2840
5100

22900
20600
18700
12200
18200 J

6224
7894

19

HC-T
(ug/L)

0.3 U
0.3 U

0.09
0.05 U
03 U

0.05 U
0.05 U
0.09
0.05 U
0.05 U
0.05 U
0.01 U
001 U
0.01 U

0.1 U
0.5 U

0.01
0.03

16

PCE
(ug/L)

0.5 U
0.5 U

0.5 U

0
0
3

Pb-D
(ug/L)
50 U
50 U

1 U
1 U

50 U
1 U
1 U
1 U
9
2
1 U
1 U
1 U
1 U
5 U

9.2
1.7

1.88
0.3 J

1.02
2.0
1.1
5.9

1.5
2.8
23

Pb-T
Ow/L)

50 U
50 U

U
U

1 U
U
U
U

25
2
6
1 U
6
A

130
99.7

6.5
26 1

220 J

27.6
58.8

19

Mn-D
(ug/L)
5010
5900

180
4950
5300
5400
5800
6300
7500
6200
6500
7000

10200
10600
11200
12400
8600
5900
8240

4990
5250
8010
7250

6899
2591

23

Mn-T
(u»/L>

5900

7400
10200
11700
12500
12400
8490
5760
8270

9180
2639

9

Zn-D
(ug/L)
2800
3600
900

4900
4600
4700
3100
3700
4600
3300
3500
5700
6300
9000

10800
15100
11400
7880
9490

5530
4710
6690
5890

6008
3291

23

Zn-T
(UR/L)
2800
4300
1100
4900
4600
5000
3800
4400
4800
3800
3800
6200
6700
9800

11800
15000
12000
7670
9690

6429
3639

19

D - Dissolved CaCO3 - Calcium Carbonate Cd - Cadmium Hg • Mercury SO4 - Sulfate F = Field CN - Cyanide
T « Total recoverable Ag « Silver Cu - Copper Pb = Lead TDS • Total Dissolved Solids L - Lab PCE • Tetrachloroethylene
U = Not detected; value represents detection limit As c Arsenic Fe ™ Iron Mn ° Manganese Zn " Zinc
J = Estimated

•Also known as sampling stations S-02A, SW-04, Argentine Tails A, S-02, and RA-SW-04.

File: SIT04SU2 XLS; Sheet: wq-prcsentation; Dpi 9/22/97



TABLE B-1.5

Dolores River Side Channel Side Channel Downstream of Columbia Tailings
Water Quality Data Summary

(Sampling Station DR-l-SW)

Date Sampled

16-Oct-95
25-Jan-96
23-Apr-96

Consultant

PTI/ESA
ESA
ESA

Flow
(gpm)

100
MM
193

pH
(S.U.)

6.6
7.1
6.0

TDS
mg/L)

358
404
417

SO4
(mjj/L)

360
170
180

Hardness
(as CaCO3

(mg/L)
258
302
309

Dolores River Corridor Remediation Completed In October 1996.
23-Oct-96
22-Jan-97
17-Apr-97
30-Jul-97

ESA
ESA
ESA
ESA

169
238
61

34829

6.5
7.0
6.2
7.2

296
353
478
122

Statistical Calculation! - Undeteets let to lero
Mean
Standard Deviation
No. of Samples |

5932
14157

6

347
115

7

130
150
230
20

177
103

7

214
256
345

67.2

250
91
7

Alkalinity
(as CaCO3)

(mg/L)
105 L
123 F
70 F

97 F
177 F
125 F
44 F

106
43

Ag-D
(UB/L)
0.02 U
0.05
0.05 U

0.02 U
0.02 U
0.02 U
0.1 U

0.01
0.02

Ag-T
(ug/L)
002U
0.05
0.05 U

0.02
0.03

Cd-D
(ug/L)
9.25
6.2

9.86

5.32
5.03
10.7
0.2

6.7
3.6

Cd-T
(Ug/L)

8.21
5.6

9.57

7.8
2.0

CN
(mg/L)

0.01 U

0.01 U

0

Cu-D
(ug/L)

!9
17
31

15
13
61
10 U

22
19

Cu-T
(ug/L)

39
17
81

46
33

Fe-D
(ug/L)
9290
5430
8030

6090
6090

12900
98

6847
3931

7

Fe-T
(ug/L)
11400
5900

12200

9833
3430

3

Pb-D
(ug/L)
0.26
5.76
0.21 UJ

1.09
0.60
2.75
0.5 U

1.49
2.11

7

Pb-T
(ug/L)
12.7
6.11 J

13

10.6
3.9

3

Mn-D
(ug/L)
2070
1000
2220

1660
1350
3380

66

1678
1042

7

Mn-T
(ug/L)
2150
1030
2170

1783
652

3

Zn-D
(ug/L)
2760
1610
3100

1950
1810
4390

65

2241
1356

7

Zn-T
(ug/L)
2820
1650
3110

2527'
773

3
Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Fe = Iron

T = Total recoverable Ag = Silver Cu = Copper Pb = Lead
U = Not detected; value represents detection limit As = Arsenic CN = Cyanide Mn = Manganese
J = Estimated NM = Not measured - Ice conditions in channel.

S04 = Sulfate F = Field
TDS = Total Dissolved Soljds L = Lab
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TABLE B-1.6

Dolores River Upstream of Santa Cruz Site
Water Quality Data Summary

(Sampling Station DR-2-SW*)

Date Simplcd

20-Nov-SO
16-Deo-SO
20-Ian-81
26-Feb-81
25-Mar-81
22-Apr-81
13-May-81

3-Jun-81
24-Jun-81
14-Iu!-81

12-AUR-81
10-Sep-81
5-Oct-81

13-Apr-82
17-Iun-82
13-Oct-82
25-Jan-83
23-Feb-83
17-Mar-83
26-Apr-83

21-May-83
12-Jun-83
26-Jul-83

30-Aiig-83
22-Sep-83
19-CM-83
16-Nov-83
14-Dec-83
19-Jan-84

27-Mar-84
l-Jun-84

12-Sep-84
14-Nov-84
6-Dec-84
8-Sep-93

16-Oct-95
25-;an-96
23-Apr-96

Dolores River (
24-Oct-96
23-Jan-97
18-Apr-97
30-Jul-97

Consultant

Gibbs & Hill
Gibbt & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs & Hill
Gibbs £ Hill
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
EPA/FTC
SRK
USER
PTI/ESA
ESA
ESA
orrldor Rem
ESA
BSA
ESA
BSA"«

Statistical Calculations - Un
Mean I
Standard Deviation
No. of Samples 1

Flow
(els)

21
14
17

9.0
16

100
102
446
92

171
71
57
90
95

469
70
14
17
27

150
137
925
269

81
45

37

43
45

NM
53

edlati
41

NM
74

262

pH
(S.U.)

6.8
6.9
7.1
6.9
7.1
7.0
7.1
7.1
7.0
7.2
7.2
6.9
7.2
6.5
7.9
7.5
7.0
7.1
7.0
7.0
7.3
7.2
7.2
7.4
7.1

7.4

6.7

6.8
7.3
6.3
6.4

on Co
7.5
8.2
7.0
7.3

etecta set to
8fi
87
fi

TDS
(mp/L)

500
400
408
432
444
124
124
71

113
107
159
190
190
190
70

226
364
374
273
146
196
71

111
135
238
233
370
361
345
262
74

219

267

286
325
250

npleted
228
301
178
142

zero"
227
77
10

S04
(mgl)

217
179
192
209
180

33.7
33.7
987
32.5
32.5
53.9
63.4
61.6
58.4
16.9

70
134
154
111
54
53
18
54
50

101
93

146
123
120
87
12
70

86

110
120
72

in Otto
80

100
55
26

73
35
10

Hardness
(as CaCOJ)

(mg/L)
403

328
332
353
114

96.78
47
95
78

120
148
137
161
54

160
270

208
248
184

her 1996.
169
217
163
83

182
53
7

Alkalinity
(as CiCO3)

(mg/L)

110 F
44 F
96 F

151 L

110 L
170 F
85 F

121 F
112 F
122 F
47 F

110
38
7

A«-D
(ug/L)

10

0.05 U
0.05 U
0.05 U
0.05 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

5 U
0.1 U
2.2 U

0.02 U
0.05 U
0.05 U

0.02 U
0.03 U
0.02 U

0.1 U

0.00
0.00

12

A«-T
(ug/L)

0.2
0.1 U
0.1 U
0.1 U
0.3
2.3
0.1 U
0.5
0.1 U
0.1 U
0.2

0.05 U
0.05 U
0.05 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

5 U
0.1 U
2.2 U

0.02 U
0.05 U
0.05 U

000
0.00

,_ 8

AJ-T
(UR/L)

10 U

0.6 U

0
0
2

Cd-D
(ug/L)

10 U
10 U
10
10 U

1 U
0.8
0.7
0.1
O.I U
1.7
3.1
0.4
0.5
3.9
2.2

.2

.5

.1

.7

.3

.2

.2
3.7
1.7
0.6

1
1.9
0.8
1.5
21

0.8
0.5

5 U
0.4 U
1.4 U

0.65
0.99
0.38

0.59
0.76
0.57
0.3

0.46
0.33

12

Cd-T
(UR/L)

10 U
10 U
10 U
10 U
2

0.8
0.7
0.1
0.1 U

2
3.6
1.2

1
4.5
4.3
1.2
1.4
1.8
0.5
1.3
1.4
1.6
1.3

1
1.1
0.9
1.8
0.8
0.7
0.9
0.4
0.7

5 U
0.4 U
1.4 U

0.43
0.44
0.40

0.30
0.26

8

Cu-D
.(ug/L)

10 U
10 U
10 U
10 U

1 U
1 U
1 U
1 U
1 U
1
1 U
1 U
1 U

16
19

1 U
2
1 U
2
1 U

21
7
4
6
9
7
6
4
6

45
32

1 U
5 U
1 U

3.5 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U

2.7
9.2
12

Cu-T
(ug/L)
10 U
10 U
10 U
10 U

U
U
U

27
U

U
U
U

16
20

1 U
3
3
2

10
7
7
8
6
8
2
3
3
|
1 U
4
2
8
1 U

3.5 U'
10 U
10 U
10 U

1.8
2.9

8

Fe-D
Gist.)

50 U
50 U
50 U
60
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U

2170
50 U
80
50

70

200

50 U

50 U
80

50 U
50
50
40
50 U

106
63
66
60

57
80
56
53

57
25
12

F«-T
(ug/L)
240
130
320
500
510
820
200

1070
50

1760
410
580
530

2640
560
160
270

180

720

210

260
290

330
930
230
199
310
192
142
145
200

294
263

8

HK-T
(ug/L)
0.3 U
0.3 U
0.3 U
0.3 U

0.05 U
0.29
025
0.35
0.05 U
0.05 U
0.05 U
0.27
0.05 U
0.01 U
0.03
0.01 U
0.01 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 u
0.05 U

0.1 U
0.05 U

0.074 U

0.00
0.00

4 ..«

Pb-D
(ug/L)
50 U
S O U
50 U
50 U

U
U

U
U
U
U
U
U

10
U
U
U
U

1 U
1 U
2
1
1
1 U
1 U
1 U
1 U
1 U
1
1 U
1 U
1 U
2 U
1 U

7.6 U
0.31
0.64 UJ
0.15 UJ

0.12 U
0.5 U
0.5 U
0.5 U

0.03
0.09

12

Pb-T
(ug/L)
50 U
50 U
S O U
S O U

1 U
1 U
1
1 U
1 U
1 U
1 U
1 U
1 U

10
15
3
1 U
1 U
2
5
3
3
5
5
.1 U
1 .
1 U
1 U
3
1 U
5
1 U
5 U
1 U

7.6 U
0.57

1.0 J
0.6

0.90
1.7

8

Mn-D
(ug/L)
670
450
430
500
510
90
90
20
50
30
80

130
120
330
30

200
420

290

70

290

390
390 J

L. 150
50

120
140
160
130 .
197
203
153

172
259
109
62

146
59
12

Mn-T
(ug/L)

380
60

210
420

290

70

290

390
390

170
50

140
141
170
136
195
228
164

153
52
8

Zn-D
(ug/L)
420
600
200
190
150
60
80
30
70
40
50
80
80

500
40

160
200
230
190
200
160
90
90

140
200
150
190
220
200
160
50
50
90
60

14.2
102
74
99

123
173
128
90

88
42
12

Zn-T
(ug/L)
420
600
200
190
170
100
110
30
70

530
90
90

120
960
110
230
300
230
190
250
160
430

80
240
200
150
190
230
190
150
60
80
74

JO
58.6

87
80

103

77
15
8

D - Dissolved CaCO3 • Calcium Carbonate Cd • Cadmium Hg •=• Mercury S04 = Sulfate F - Field
T • Total recoverable Ag - Silver Cu - Copper Pb - Lead TDS - Total Dissolved Solids L - Lab
U - Not detected; value represents detection limit As - Arsenic Fe • Iron Mn - Manganese Zn - Zinc
J ° Estimated NM = Not measured - Ice conditions in channel
' Also known as sampling stations D-06, DR49T, and SW-08.
** The St. Louis Ponds Water Treatment Plant began operating in April 1984. Prior data was excluded in calculations.

Excluded 1989-91 and 1993 data from Bureau of Reclamation report due to problems with data quality.
Row rates collected from inactive USGS gaging station 4 miles southeast of Rico. File: SiT16SU2.XLS; Sheet: wq-presentation; I \ 9/22/97



TABL .7

Dolores River Downstream of Silver Swan Site
Water Qualilty Data Summary

(Sampling Station DR-4-SW*)

Date Sampled

29JT«-80
18-Nov-SO
15-Dec-80
19-Jan-Sl
25-Feb-81
26-Mar-SI
22-Apr-81
13-May-Sl

3-Jun-81
24-Jun-81
16-Jul-81

12-Aug-S]
ll-Sep-81
5-Oct-81

14-Apr-82
17-Jun-82
14-Oct-82
17-Mar-83
12-Jun-83
22-Sep-83
15-Dec-83
27-Mar-84

l-Jun-84
12-Sep-84
6-Dec-84
8-Sep-93

!7-Oct-95
2J-)an-96
23-Apr-96

Dolores River C
24-Oct-96
23-Jan-97
lS-Apr-97
30-Jul-97

Consultant

Olbbs * Hill
ffibbsAHffl
OiBbiAHill
Oibbs&Hffl
Gibbs & Hill
GibbsAHffi
Oibbs k Hffl
Gibbs & Hill
Gibbs & Hffl
OibbsAHiD
Gibbs *HiH
Gibbs A Hffl
Gibbs & Hill
Gibbs & Hill
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
SRK
USER
PTI/ESA
ESA
ESA

orfldor Rimedli
E8A
E&
ESA
ESA""

Staditical Calciilatloni - Undete
Mean
Standard Deviation
No of Samples

Flow
(c&)

3*
21
18
28
17
12
95

107
431
104
170
75
65
85

135

70
30

60
38

NM
71

Son Con
39

NM
70

262
ctstet to

55
16
5

PH
(s.u.)

7.1
7.3
7.3
7.3
7.5
7.6
6.9
7.3
6.9
7.3
7.7
7.4
7.3
7.1
7.1
8.1
7.0
7.2
7.5
7.3

6.9
6.7
7.7
7.0

npletod
7.6
8.3
7.0
6.9

wro"

TDS
£na/L)

300
324
396
376
364
500
176
136
69

118
85

148
203
205
190
74

316
354
101
252
359
267
93

228
283
200
2«7
391
232

InOcto
233
299
241
125

247
76
10

SO4
(ma/L)

116
150
167
164
178
250

47.7
41.2
9.87
30.9
12.3

54
72.8
68.6
60.7
20.6
110
139
29

106
120
95
24
73
96

110
160
66

cr 1996
78

110
62
25

87
38
9

Hardness
(as CaCOJ)

(me/L)

324
302
411
121
102
48
95
68

129
159
149
156
64

183

215
308
180

171
226
174
79

212
52
6

Alkalinity
(as CaCOJ)

(m*/L)

107 F
42 F

103 F

114 L
161 F
59 F

114 F
147 F
100 F
48 F

116
36
6

A*-D
(UB/L)

10

0.05 U
0.05 U
0.05 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
2.2 U

0.02 U
0.05 U
0.05 U

0.02 U
0.03 U
0.02 U

0.1 U

0
0

10

Ag-T

(ua/L)

1470
0.1 U
0.1
0.1 U
0.1 U
0.1 U
0.2
0.7
0.1 U
O.I U

0.05 U
0.05 U
0.05 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
2.2 U

0.02 U
0.05 U
0.05 U

0
0
7

As-T
(ug/L)

0.63 U

0

1

Cd-D
(UB/L)

10 U
10 U
10 U
10 U
10 U
2

0.9
0.5
0.2
0.2
0.1 U
3.6
0.5

I
1.9
1.4

1
1.2
1.2
0.8

1
24
0.9
0.4
0.7
1.4 U

0.52
0.92 U
0.45

0.53
0.70
0.53

0.1 U

0.6
0.3
10

Cd-T
(u*/L)

10 U
10 U
10 U
10 U
10 U
3

1.2
0.5
0.3
0.2
0.1
3.6
0.8
0.3
2 3
1.8
1.3

1
1.3
1.1
0.9
1.1
0.5
0.9
0.6
1.4 U

0.52
0.68 U
0.50

0.5
0.3

7

Cu-D
(U8/L)

1C Li
10 U
10 U
10 U
10 U
1
1 U

26
1 U
1 U

15
10

1
1 U
7
8
1 U
2
1

10
2

54
7
3
1

13.3
10 U
10 U
10 U

10 U
10 U
10 U
10 U

2.4
4.4
10

Co-T
(ua/L)

10 U
30
10
10 U
10 U
'1
1 U

26
12
1

15
10
1
1 U
7
'8
1 U
4
5

12
1 U
1 U
3
5
1 U

4.1
10 U
10 U
10 U

1

1

;
3.2
3.7

7

Fe-D
(ua/L)

50 U
50 U
50 U
70
50 U
50 U
50 U
50 U
50 U
50 U
70
50 U
50 U
50 U
50 U
80

110
50 U

190
50 U

170
50 U
70
60
SO

56.3
145
125
49

112
141
108
62

95
36
10

Fe-T
(ua/L)

50 U
630
260
340
270
260
730
200

1180
50

6800
960
550
810

2440
770
400
180
900
320
340
180
850
230
300
231
228
346
329

359
222

7

Hg-T
(ug/L)
0.3 U
0.3 U
0.3 U
0.3 U
0.3 U

0.05 U
0.05 U
0.48
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.01 U
0.06
0.01 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.21

0
0
3 •••

Pb-D
(ua/L)

50 U
50 U
50 U
50 U
50 U

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

, 3
1 U
1 U
3
1
2
1 U
1 U
1 U
1 U
1 U
1 U

7.6 U
0.22
0.18
0.15 UJ

0.12 U
0.5 U
0.5 U
0.5 U

0.04
0.08

10

Pb-T
(U2/L)

50 U
50 U
50 U
50 U
50 U

1 U
U
U

U
U

54
4
3
4
2
3
1

3
1 U
7
1 U
5
1 U
1 U

7.6 U
0.47

1.0
1.31

1.1
1.8

7

Mn-D
(ua/L)
280
480
470
410
250
530
110
90
20
50
30

120
170
140
160
50

300
370
70

340
390
190
40

130
170
164
218
320
115

175
269
139
48

174
80
10

Mn-T
(ua/L)

280
' 50
-320

380
80

340
400
190
80

160
190
160
216
315
126

.,-

. _
* .- —

178
75
7

Zn-D
(ua/L)

200
280
320
220
180
310
120
100
60
60
40

130
140
100
260

70
290
280
160
240
250
200
40
90

100
14.6
125
145
100

124
178
141
36

106
49
10

Zn-T
(uz/L)
200 I
380
320
230
180
340
150
220
60
SO
50

210
140
160
290
160
340
300
420
260
260
180
30

110
110
126
123
143
111

108
36
7

D - Dissolved CaCO3 • Calcium Carbonate Cd - Cadmium Hg = Mercury SO4 » Sulfate F = Held
T « Total recoverable Ag " Silver Cu = Copper Pb » Lead TDS = Total Dissolved Solids L = Lab
U •• Not detected; value represents detection limit As " Arsenic Fe = Iron Mn = Manganese Zn ° Zinc
J - Estimated NM - Not measured - Ice conditions in channel

• Also known as sampling stations DR51T and D-10.
•* The St Louis Ponds Water Treatment Plant began operating in April 1984. Prior data was excluded in calculations.
•** Excluded 1989-91 and 1993 data from Bureau of Reclamation report due to problems with data quality.
•"* Preliminary flow rates collected from inactive USGS gaging station 4 miles southeast of Rico.

File: SIT20SU2.XLS, Sheet: wq-presentation; Updated: 9/22/97



TABLE B-1.8

Silver Swan Wetland Discharge
Water Quality Data Summary

(Sampling Station DR-6-SW)

Dite Sampled

17-Oct-95
24-Jtn-96
24-Apr-96

Consultant

PTI/ESA
ESA/*NS
ESA

Flo-w
(gpm)

NM

273

pH
(8.U.)

7.2

7.0
Dolores River Corridor Remediation Com

23-Oct-96
22-Jan-97
17-Apr-97
31-Jul-97

ESA
ESA/*NS
ESA
ESA

31

256
480

7.3

7.0
6.3

TDS
mg/L)

211

232

S04
(mg/L)

54

42

Hardness
(as CaCOJ)

(mg/L)
180

195
pleted In October 1996.

233

238
169

Statistical Calculations - Undetects set to zero
Mean
Standard Deviation
No. of Samples!

260
183

4

217
29

5

55

40
26

43
12
5

189

201
122

177
32

5

Alkalinity
(as CaC03)

(mg/L)
134 L

155 F

134 F

135 F
97 F

131
21

5

Ag-D
(ug/L)
0.02 U

0.02 U

0.02 U

0.02 U
0.1 U

0.00
0.00

5

AU-T
(ug/L)
0.43

0.02 U

0.21
0.30

2

Cd-D
(US/L)
1.38

0.72

0.87

0.77
0.50

0.85
0.33

5

Cd-T
(ug/L)
2.43

0.80

1.62
1.15

2

Cu-D
(ug/L)

10 U

10 U

10 U

10 U
10 U

0
0
5

Cu-T
(ug/L)

10 U

10 U

0
0
2

Fe-D
(ug/L)

52

33

51

55
126

63
36

5

Fe-T
(ug/L)
1300

155

728
810

2

Pb-D
(ug/L)
3.11

1.27

0.35

0.55
0.70

1.20
1.12

5

Pb-T
(ug/L)

159

7.06

83
107

2

Mn-D
(ug/L)

133

44

183

181
209

150
65

5

Mn-T
(ug/L)

333

49

191
201

2

Zn-D
(ug/L)

328

184

224

191
127

211
74

5

Zn-T
(ug/L)

446

193

320
179

2
D = Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Hg = Mercury SO4 = Sulfate F = Field
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Total Dissolved SoKds L = Lab
U = Not detected; value represents detection limit As = Arsenic Fe = Iron Mn = Manganese Zn = Zinc
J = Estimated
*NS = Not Sampled due to ice/zero flow conditions

File. DR6SW.XLS; Sheet: wq.presentation; Updated: 9/22/97



TABLE B-1.9

Silver Swan Adit
Surface Water Quality Data Summary

(Sampling Station DR-7-SW*)

Date Sampled

JO-Oct-80
20-Nov-SO
17-Dec-80
21-Jan-Sl
23-Feb-81
23-Mar-81
22-Apr-81
l]-May-81
21-M«y-81

l-Jnn-81
24-Jun-81
14-Jul-Sl

12-Aug-81
ll-Sep-81
7-Oct-81
16-Jun-82

17-Mar-83
12-Jun-83
22-Sep-S3
15-Dec-83
12-AUX-91
14-M-92

15-Sep-92
l-Jun-95

17-Oct-95
24-Jan-96
34-Apr-96

Consultant

Gft>bs*H21
Glbbs&Hffl
Gibbs&Hin
ffibbsiHffl
fflbbs&Hill
Oibbs A Hffl
GibbsAHffl
GftbsAHffl
Dames & Moore
GibbsAHffl
GibbsAHffl
ffibbsAHffl
GibbsAHffl
GibbsAHffl
ffibbsAHffl
SRK
SRK
SRK
SRK
SRK
USER
USBR
USER
PTI/ESA
PT1/ESA
ESA
ESA

Flow
torn)

22
45
43
31
36
45
67
54

27
27
27
18
22
27
72
99

193
144

0.0
1.8
51
50
18
13
49

pH
(mi)

7.5
7.4
7.2
7.2
7.4
6.9
6.6
7.0

7.2
7.3
7.3
7.1
6.9
6.8
6.7
7.2
6.9
6.8

5.7
5.7
6.8
5.4
5.7
6.1
5.1

TDS
(mg/L)

884

916
900
924
940
952
748
928

862
793
896

1028
1012
892

1146
1160
990

1021
1110
942
656
930
605
798
854
660

S04
(mg/L)

m
284
245
318
320
324
172
274
327
226
169
244
320
279
267
353
304
361
300
266

180
190
96

Dolom River Corridor Remediation Completed In October 1996.
23-Oct-96
22-Jan-97
17-Apr-97
Jl-Jul-97

ESA
ESA
ESA
ESA

10.7
NM
NM
135

Statistical Calculation! - Undelerti let to lero
Mean
Standard Deviation
SJo. of Samples

49
45
27

6.0
6.5
5.9
5.7

910
850
735
686

891
139
30

200
170
120
140

246
74
27

Hardness
(fi CaCCM)

(rns/L)

868
830
855
676
755
788
755
768
734
884
846
797
955

568
669
724
594

738
700
644
599

750
103
21

Alkalinity
(as C»COJ)

(m«/L)

555 L

588 L

427 F
550 L
480 F
360 F

564 F
496 F
420 F
415 F

486
78
10

Ag-D
(ugO-)

0.05 U
0.1 U
0.1 U
0.1 U
0.1 U

4 U
0.1
10 U

0.08
0.02 U
0.05 U
0.02 U

0.02 U
0.05
0.02 U

0.1 U

0.01
0.03

16

Ae-T
(ue/L)

5.7
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.07
0.1 U
0.1 U
0.1 U
0.1 U

4 U
0.3
10 U

0.02 U
0.05 U
0.02 U

0.29
1.24

21

As-T
(UE/L)

10 U

30 U
59
10 U
3

12
26

5

Cd-D
(ug/L)

50
20
10 U
10 U
10 U

1 U
2.2
1.2
10 U

3.2
1.8
3.4
7.2
3.3

3
8

1.6
4

1.9
2
1

0.15
5 U
3 U

1.1
0.98
0.79

0.72
0.66
1.29
1.5

2.6
4.0
31

Cd-T

(Ug/L)
!Q U
20
10 U
10 U
10 U
4

2 2
1.2
10 U

3.3
1.8
4.4
7.5
3.3

3
8

1.1
4.5
1.9
1.9
0.8
0.4

5 U
3 U

1.1
1.2

0.85

2.7
4.1
27

Cu-D

(ug^)
10
10 U
10 U
10
10 U
4
1 U
1

10 U
1 U

16
1 U
1 U
1
1

26
11
30
13
16
5 U
6

25 U
10 U
10 U
10 U
10 U

10 U
10 U
10 u
10 U

4.7
8.1
31

Cu-T
(ug/L)

10 U
10
10
10
10 U
5
1

1
10 U

1 U
26
22

1 U
7
1

27
11
32
26
23
5 U

23
25 U
10 U
10 U
10 U
10 U

8.7
10.9

27

Fe-D
Owrt.)

50 U
50 U

3060
1810
3100
3550
2160
3050
5180
860

50 U
120
130

3050
2140

50 U
50 U

150
50 U
70

4620
3107
8700
1600
6270
8690
1890

8370
6210
2590
3120

2696
2693

31

F«-T
(ug/L)
9840
6600
6900
8000
8400
5200
3640
3660
5200
2110
3600
8700
6700
7000
5800
380
220
970
310
210

4650
3260

10300
1680
7580
8630
1930

4870
3175

27

Hg-T
(ug/L)

0.3 U
0.3 U
0.3 U
0.3 U
0.3 U

0.05 U
0.05 U
0.05 U

r 0.3 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.01 U
0.05 U
0.05 U
0.1

0.05 U
0.1 U
0.3

0.03 U
0.5 U

0.0
0.1
24

Pb-D
(Ug/L)

50 U
50 U
50 U
50 U
50 U

1 U
1 U
6

50 U
1 U
1 U
1 U
1
1 U
1 U
1 U
1 U
1
1 U
1 U

30 U
2
3 U

9.0
6.6
7.6
6.0

5.6
1.2
6.6
4.2

1.8
2.9
31

Pb-T
(ugfl.)

r 50 U
50 U
50 U
50 U
50 U

1 U
1 U
6

10 U
1 U
1 U
1 U
4
9
9
1 U
3
3
1 U
1 U

30 U
7

7.4
11.6
9.4

11.3
7.9

3.3
4.2
27

Mn-D
(ue/L)
1050
2050
2180
2420
2500
2650
1080
1670
1800
1820
2250
2050
2690
2770
2060
1510
480

1750
400
380

1290
493

1800
621

1340
1680
628

1700
1560
890
963

1598
720

31

Mn-T
(ua/L)

1800

1610
510

2050
400
380

1240
732

1800
634

1450
1660
«31

1146
612

13

Zn-D
(ug/L)
3400
2400
2300
2800
4200
2800
1300
1800
1900
2400
2100
3200
2400
2700
2500
2000
1010
3700
1400
1200
780
31

910
343
733
903
345

883-
723
501
567

1749
1100

31

Zn-T
(ug/L)
3JOO
2400
2500
2800
4200
3000
1400
1800
1900
2400
2600
3200
2700
2700
2600
2000
1010
3900
1400
1200
765

79
980
361
781
888
348

1975
1118

27

D - Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Hg = Mercury SO4 = Sulfate F » Field
T - Total recoverable Ag - Silver Cu - Copper Pb - Lead IDS = Total Dissolved Solids L = Lab
U - Not detected; value represents detection limit As - Arsenic Fe » Iron Mn - Manganese Zn = Zinc
I - Estimated NM « Not measured - Ice conditions in channeVBackwater

•Also known as sampling stations DR28T and D-09.
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TABLE B-1.10
Santa Cruz Adit

Surface Water Quality Data Summary
(Sampling Station DR-8-SW*)

Date Sampled

31-Oct-80
20-Nov-80
17-D«-80
21 -Ian -81
23-Feb-81
23-Mar-81
23-Apr-81
ll-May-81
21-May-81

l-Jun-81
22-Jun-81
H-Jul-81

10-Aug-81
ll-Sep-8L
8-Oct-81

16-Jun-82
17-Msr-83
1 2-Jun-83
22-Sep-83
1 5-Dec-83

1 -Jun-95
17-Oct-95
22-Jan-96
25-Apr-96

Dolores River
23-Oct-96
22-Jan-97
16-Apr-97
30-Jul-97

CounlUnt

Oibb. & Hill
Oibbs & Hill
Oibb. & Hill
Oibbs & Hill
Oibbs & Hill
Oibbs * Hill
Gibbs A Hill
Otbbi & Hill
Dames & Moore
Oibbs & Hill
Oibbs & Hill
Oibbs & Hill
Oibbs & Hill
Oibbs & Hill
Oibbs & Hill
SRK
SRK
SRK
SRK
SRK
PTI/ESA
PTI/ESA
ESA
ESA
Corridor Remed
ESA
ESA
ESA
ESA

Statistical Calculations - Undet
Mean
Standard Deviation
No. of Samples

Flow
(gpm)

22
22
22
36
36
27
36
36

13
13
27

27
22
15

4.5
0.58

50
14

7.1
49.4

lation Comp
8.13
14.7

36
271

ecti set to ze
24
13
24

pH
(S.U.)

7.3
6.4
6.6
6.3
6.7
6.6
6.4
6.6

6.3
6.3
6.7
6.4
6.3
6.4
8.5
8.3
7.8
7.6

6.2
6.6
6.7
6.0

leted
6.5
7.7
7.2
6.3

ro

TDS
(mg/L)

1164
1140
1156
1040
1356
1184
1140
1212

1163
1060
1191
1302
1253
1164
1182
1210
979

1004
1090
1100
1050
998

1090
in Octob

1210
1110
1060
1080

1137
91
27

SO4
(mg/L)

295
285
310
345
393
395
326
426
444
328
264
347
342
370
369
498
548
375
411
453

280
270
260

er 1996.
280
250
300
280

350
77
27

Hardness
» CaCO3)

(mg/L)

1024
1054
1030
1072
1009
1042
1046
980
930

1009
1088
1025
1042
951

956
914
933
945

1020
929
930
858

990
60
22

Alkalinity
(u C.C03)

(mg/L)

692 L

442 L

572 F
692 L
640 F
580 F

690 F
750 F
645 F
555 F

626
90
10

Ag-B
(ug/L)

0.08
0.1 U
0.1 U
0.1 U
0.1 U

0.03
0.02 U
0.05 U
0.02 U

0.02 U
0.08
0.03

0.1 U

0.02
0.03

13

A«-T
(ug/L)

0.6
7

0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
1.2
0.1 U
0.1 U

0.14
0.1 U
0.1 U
0.1 U
0.1 U

0.02 U
0.05 U
0.02 U

0.5
1.7
18

A»-T
(ug/L)

10 U

0

1

Cd-D
(Ugfl.)

30
20
20
10 U
10 U
1 U

3.5
1.5

L_ 10
2

1.5
3

15
3
3

27
97

7.2
56
57
9

2.7
2.3
2.2

1.96
1.98
2.17
3.5

14
22
28

Cd-T
(ug/L)

30
20
20
10 U
10 U
4

3.5
1.6
10
2

1.5
3.2
15
3
3

41
105
7.1
65
66
9

2.4
2.3
2.2

17
27
24

Cu-D
(Ug/L)

20
10
10
20
10 U
19
12
23
20
10
7

15
75
9
7

310
290
115
580
230
83
14
16
21

14

12
17
21

71
131
28

Cu-T
(Ug/L)

60
40
20
30
10 U
19
14
25
50
10
17
22

164
11
7

310
1750
151

1040
1920

90
15
16 .
21

i
242 ':

535 .
24

Fe-D
(ug/L)

SOU
50 U
50 U
50 U
50 U
50 U
50 U
50 U
90
50 U
S O U
SOU
50 U
SOU
50 U
50 U
50 U

110
SOU
50 U
55
51
48

108

59
63
49
36

24
36
28

F.-T
(ug/L)

2870
340
360
630
530
470
610
260

2170
420
360
350

1640
290
260

2680
3750
980

2360
5370
604
268
198
217

1166
1356

24

HfrT
(Ug/L)

0.3 U
0.3 U
0.3 U
0.3 U
0.3 U
2.5

0.05 U
0.49
0.3 U
10

O.OS U
0.05 U
0.05 U
O.OS U
0.16
0.07
0.05 U
0.05 U
0.05 U
0.05 U
0.5 U

0.5 U

0.2 U

0.57
2.1
23

Pb-D
(Ug/L)

50 U
SOU
S O U
SOU
50 U

1 U
1 U
1 U

S O U
1 U
1 U
1 U

37
1 U
1 U
1 U
1 U
2
1 U
1 U

0.15
0.23
0.74 UJ
0.22

0.18 U
0.5 U
0.5 U
0.5 U

1.4
7.0
28

Pb-T
(ug/L)
50 U
50 U
50 U
50 U
50 U

U
U
U

10
U
U
U

37
6
1 U
7

22
5
3

10
1.1
1.4
1.3 J
0.8

4.4
8.7
24

Mn-D
(ug/L)
1560
1520
1540
1410
1260
1280
1230
1250
1240
1060
1160
1130
1410
1400
1210
1570
3000
800

1700
2550
1290
203.
164
264

203
180
396
357

1155
678
28

Mn-T
(ug/L)

1260

1690
3300
850

1860
2700
1230
212
166
266

1353
1062

10

Zn-D
(ug/L)
5800
1300
7500
6200
1100
1100
1100
1200
1080
1200
1200
6200
4200
9500
1600
7000

11100
5600
8800
9000
2990
1310
1200
1220

1300
1160
1200
1480

3701
3258

28

Zn-T
(ug/L)
5800
1400
7600
6200
1100
1100
1200
1400
1080
1200
7400
6200
4200
9500
1700
8700

17200
6100
9900

14800
2870
1340
1210
1230

5018
4562

24
D = Dissolved CaCO3 - Calcium Carbonate Cd- Cadmium rig13 Mercury SO4 = Sul&te F = Field
T » Total recoverable Ag • Silver Cu - Copper Pb - Lead TDS = Total Diuolved Solids L - Lab
U ° Not detected; value represents detection limit As = Arsenic Fe a Iron Mn ™ Manganese Zn = Zinc
J» Estimated

* Also known as lompling stations D-08. Santa Cruz Adit, and Santa Cruz A.
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TABLE B-l.ll

Santa Cruz Wetland East Drainage
Water Quality Data Summary

(Sampling Station DR-9-SW)

Date Sampled

l-Jun-95
17-Oct-95
24-Jan-96
25-Apr-96

Consultant

PT1/ESA
PTI/ESA
ESA
ESA

Flow
torn)

100
25

NM
197

pH
(S.U.)

7.3

7.1
7.0

Dolom River Corridor Remedladon Com
23-Oct-96
22-Jan-97
17-Apr-97
30-Jul-97

ESA
ESA
ESA
ESA/«NS

67
NM
256

6.9
7.9
7.3

TDS
mg/L)

542
616
700
526

SO4
(mg/L)

200
240
240
180

Hardness
(as CiCO3

(mg/L)
452
505
593
434

ilettd In October 1996.
576
524
357

Statistical Calculations • Undetert* Mt to lero
Mean
Standard Deviation
No. of Samples

129
95

5

549
105

7

200
160
95

188
50
7

433
421
310

450
86
7

Alkalinity
(as CaCO3)

(mg/L)
242 F
275 L
322 F
240 F

264 F
276 F
175 F

256
45
7

A«-D
(ug/L)
0.03
0.02 U
0.05 U
0.02 U

0.02 U
0.02 U
0.02 U

0.00
0.01

7

A«-T
(ug/L)

0.02 U
0.05 U
0.02 U

0
0
3

A»-T
(ug/L)

1 U

0
0
1

Cd-D
(ug/L)

4
1.04

1.3
1.95

0.61
0.66
0.68

1.5
1.2

7

Cd-T
(ug/L)

1.01
2.06
1.92

1.7
0.6

3

Cu-D
(ug/L)

10 U
10 U
10 U
10 U

10 U
10 U
10 U

0
0
7

Cu-T
(ug/L)

10 U
12
10 U

4
7
3

Fe-D
(ug/L)

20 U
105
433
98

247
372
147

200
157

7

Fe-T
(ug/L)

182
1620

159

654
837

. 3

Hg-T
("g/L)

0.5 U

0
0
1

Pb-D
(ug/L)

0.10
0.18 UJ
0.05 UJ

0.11 U
0.5 U
0.5 U

0.02
0.04

6

Pb-T
(ug/L)

0.31
4.82 J
0.28

1.8
2.6

3

Mn-D
(ug/L)
207
505
730
202

854
1110
621

604
333

7

Mn-T
(ug/L)

508
1020
206

578
411

3

Zn-D
(ug/L)

702
199
258
592

168
229
248

-"
-342
213

7

Zn-T
(ug/L)

192
317
612

374
216

3
D - Dissolved CaCO3 - Calcium Carbonate Cd = Cadmium Hg = Mercury SO4 - Sulfate F - Field
T - Total recoverable Ag = Silver Cu - Copper Pb - Lead IDS - Total Dissolved Solids L - Lab
U = Not detected; value represents detection limit As - Arsenic Fe = Iron Mn - Manganese Zn = Zinc 1
J = Estimated NM ~ Not measured - Ice conditions in channel :

*NS=Not sampled due to overflow from the Dolores River.
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TABLE B-1.12
Santa Cruz Wetland West Drainage

Water Quality Data Summary
(Sampling Station DR-10-SW)

Date Sampled

I7-OCI-95
24-Jan-96
25-Apr-96

Dolores River Co
23-Oct-96
22-Jan-97
!7-Apr-97
31-Jul-97

Consultant

PTI/ESA
ESA/«NS
ESA
rridor Remedi
ESA/»NS
ESA/»NS
ESA
ESA

SUtlitlcal Calculations - Und
Mean
Standard Deviation
No. of Samples

Flow
torn)
0.4U

99
ali on G

NM
<4

elects »
33
57
2

pH
(s.u.)

6.7

5.8
jmple

7.3
7.0

t toi

IDS
mg/L)

980

726
edinO

1080
983

era
942
151

4

SO4
(mg/L)

460

290
Wober

320
290

340
81
4

Hardnesi
(>i CaCOJ

(m«/L)
795

573
996

903
760

758
137

4

Alkalinity
(ai CaCO3)

(mR/L)
378 L

260 F

530 F
450 F

405
115

4

Af-D
(ug/L)
0.11

0.02 U

0.02 U
0.1 U

0.03
0.06

4

A*-T
(ug/L)
0.03

0.05 U

0.02
0.02

2

Ai-T
(ug/L)

0

Cd-D
(ug/L)
2.80

4.12

1.52
1.70

2.54
1.20

4

Cd-T
(ug/L)
2.61

4.29

3.45
1.19

2

Cu-D
(ug/L)

24

56

10
10 U

23
24

4

Cu-T
(ug/L)

50

174

112
88
2

Fe-D
(ug/L)

161

74

52
101

97
47

4

Fe-T
(U&/L)

684

1460

1072
549

2

H*>T
(UR/L)

0.5 U

0
0
1

Pb-D
(UR/L)

0.14

0.06 UJ

0.5 U
0.5 U

0.04
0.07

4

Pb-T
(ug/L)
1.76

0.29

1.03
1.04

2

Mn-D
(ua/L)

291

899

194
366

438
316

4

Mn-T
(ug/L)

367

912

640
385

2

Zn-D
(ug/L)

520

1140

775
626

765
271

4

Zn-T
(ug/L)

554

1220

887
471

2
D = Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Hg" Mercury Zn-Zinc
T • Total recoverable Ag - Silver Cu - Copper Pb = Lead F = Field
U = Not detected; value represents detection limit As = Arsenic Fe • Iron Mn = Manganese L = Lab
J = Estimated NM = Not measured - Ice conditions in channel/Non-channelized
*NS " Not Sampled due to ice/zero flow conditions
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TABLE B-1.13

Sulfer Creek above Discharge to Silver Swan Wetland
Water Quality Data Summary

(Sampling Station DR-15-SW)

Date Sampled

lS-Oct-95
25-Jan-96
24-Apr-%

Consultant

PTI/ESA
ESA/*NS
ESA

Flow
(am)

26.9

292

pH
(S.U.)

7.8

8.0

TDS
mg/L)

131

87

SO4
(mg/L)

25

14

Hardness
(a> CaCO3

(ma/L)
101

67.2
Dolores River Corridor Remediation Completed in October 1996.

23-Oct-96
22-Jan-97
17-Apr-97
31-Jul-97

ESA/'NS
ESA/*NS
ESA»*
ESA**

Statistical Calculation! - Undc
Mean
Standard Deviation
No. of Samples |

75.6
296

tecttie
173
142

4

8.1
7.7

ttoze

124
116

ro
115
19
4

18
15

18
5
4

80.1
65.3

78
16
4

Alkalinity
(as CaC03)

(nut/Li
80 L

44 F

52 F
45 F

55
17

Ag-D
(UB/L)
0.03

0.02 U

0.02 U
0.1 U

0.01
0.02

Ag-T
(ug/L)
0.02 U

002 U

0
0

Cd-D

(ug/L)
1.18

0.76

0.60
05

0.76
0

Cd-T
(ug/L)
1.13

0.99

1.06
0

CN
(mg/L)

0

Cu-D
(ug/L)

10 U

10 U

10 U
10 U

0
0
4

Cu-T
(ug/L)

10 U

10 U

0
0
2

Fe-D
(ug/L)

20 U
,
20 U

20 U
20 U

0
0
4

Fe-T
(ug/L)

20 U

101

51
71
2

Pb-D

(ug/L)
1.51

1.36

0.88
0.80

1.14
0.35

4

Pb-T

(UB/L)
1.70

8.61

5.16
4.89

2

Mn-D
(«E/L)

10 U

5 U

5 U
5 U

0
0
4

Mn-T
r (ug/L)

10 U

9

5
6
2

Zn-D

(«g/L)
170

132

103
76

120
40
4

Zn-T
(«g/L) ,

162

147

155
11
2

D = Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Fe = Iron SO4 = Sulfate F = Field
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Total Dissolved Solids L = Lab
V = Not detected; value represents detection limit As = Arsenic CN = Cyanide Mn = Manganese Zn = Zinc
J = Estimated
*NS = Not Sampled

•Sampling station DR-15a-SW was relocated 150 yards downstream from station DR-15-SW after construction.
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TABLE B-l.14

Rico Boy Adit
Surface Water Quality Data Summary

(Sampling Station DR-16-SW*)

Date Sampled

1 5-Sep-92
18-Oct-95
22-Ian-96
24-Apr-96

Dolores River
23-Oct-96
22-Jan-97
16-APT-97
30-Iul-91

Consultant

USSR"
PTI/ESA
ESA
ESA
Corridor Rimed
ESA
ESA
BSA
ESA

Statistical Calculations - Undet
Mean 1
Standard Deviation
No. of Sample!

Flow
(am)

9.0
2.5
2.0
1.3

latlon Comp
4.0
3.5
6.7
4.5

ects set to te
3.5
1.8

7

pH
(S.U.)

7.0
7.0
S.I
7.5

leted
7.3
8.3
7.4
6.3

ro

TDS
(mg/L)

1120
1160
1180
1160

InOctob
1350
1200
967
840

1122
167

7

SO4
(mart.)

330
370
320

er 1996.
390
360
250
200

317
69

7

Hardness
as C.CO3)

(mg/L)

982
1040
946

1020
1020
1010
1030

1007
32

7

Alkalinity
(as C.CO3)

(mg/L)

676 L
708 F
590 F

685 F
675 F
460 F
695 F

641
89

7

A(-D
(ug/L)

10 U
0.02 U
0.05 U
0.02 U

0.02 U
0.07
0.02 U
0.1 U

0.01
0.03

7

A«-T
(ug/L)

10 U
0.03
0.05 U
0.02 U

0.01
0.02

3

A.-T
(ug/L)

10U

Cd-D
(ug/L)

5 U
21.1
24.0
17.4

15.0
17.0
13.6
15.9

17.7
3.7

7

Cd-T
(ug/L)

5 U
21.4
23.7
17.1

20.7
3.4

3

Cu-D
(ug/L)

25 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U

0
0
7

Cu-T
(ug/L)

27
11
10 U
10 U

4
6
3

Fe-D
(ug/L)
100 U
60
60
46

63
72
62
52

59
8
7

F.-T
(ug/L)
350

3630
272
136

1346
1979

3

He-T
(ug/L)
0.03 U

0.5 U

0
0
1

Pb-D
(ug/L)

3 U
0.18
0.12 UI
0.18 UI

2.38
0.6
0.5 U
0.5 U

0.45
0.88

7

Pb-T
(UR/L)

3 U
14.1
0.61 UI
0.35

4.8
8.0

3

Mn-D
(ug/L)
260

1030
945
918

811
888

1270
1930

1113
389

7

Mn-T
(ug/L)
260

1020
930
903

951
61
3

Zn-D
(ug/L)
1100
8550
9860
9240

9080
8740
7620
7690

8683
815

7

Zo-T
(ug/L)
1300
9820
9730
9120

9557
381

3
D- Dissolved CaCO3 - Calcium Carbonate Cd = Cadmium Hg = Mercury SO4 = SuIfcte F = Field
T - Total recoverable Ag- Silver Cu • Copper Pb = Lead TDS = Total Dissolved Solids L = L»b
U « Not detected; value represents detection limit As e Arsenic Fe = Iron Mn = Manganese Zn * Zinc ;
J = Estimated

* Also known as sampling station DRDOL48T.
* " Sample location may have been confused with Santa Cruz Adit because Zinc values do not reflect more recent data. September 1992 data were not used in the statistical calculations at this station.
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TABLE B-l. 15
i

Dolores River Downstream of Santa Cruz Site and Upstream of Silver Swan Site
Water Quality Data Summary

(Sampling Station DR-18-SW)

Date Sampled

25-Jan-96
23-Apr-96

Consultant

ESA
ESA

Flow
(gpm)

NM
27064

pH
(S.U.)

7.4
6.8

TDS
mg/L)

380

SO4
(mgO.)

150
235J 72

Hardness
(as CaCO3

(mart.)
293
190

Dolores River Corridor Remediation Completed In October 1996.
24-Oct-96
23-Jan-97
17-Apr-97
30-Jul-97

ESA
ESA
ESA
ESA*

15777
NM

29982
117593

7.6
9.0
6.9
7.3

234
293
182
121

Statistical Calculations - Undetectt wt to zero
Mean
Standard Deviation
No. of Samplesf

47604
47060

4

241
89
6

90
110
56
23

84
44
6

172
212
160
74

184
71
6

Alkalinity
(as CaCO3)

(ms^)
136 F
88 F

120 F
128 F
88 F
46 F

101
34
6

Ag-D
(Mgrt.)
0.05 U
0.05 U

0.02 U
0.02 U
0.02 U

0.1 U

0
0
6

Ag-T

(u&'L)
0.05 U
0.05 U

0
0
2

Cd-D
(ug/L)
074
0.47

0.52
0.67
0.52
0.1 U

0.49
0.26

6

Cd-T
(ugfl.)
0.68
0.50

0.6
0.1

2

CN
(mg/L)

Cu-D
(ug/L)

10 U
10 U

10 U
10 U
10 U
10 U

0
0
6

Cu-T
(ug/L)

10 U
10 U

0
0
2

Fe-D

(wgflO
154
81

107
145
122
68

113
34
6

Fe-T

(ugrt.)
396
304

350
65

2

Pb-D

(ugrt-)
0.19 UJ
0.12 UJ

0.12 U
0.5 U
0.5 U
0.5 U

0
0
6

Pb-T
(ug/L)

1.03 J
1.09

1.06
0.04

2

Mn-D
(u&rt.)

300
140

180
257
127
52

176 .
91
6

Mn-T

(vig^L)
307
140

224
118

2

Zn-D
(ug/L)

140
120

123
164
134
41

120
42
6

Zn-T

(ug'L)
146
123

135
16
2

D = Dissolved CaCO3 = Calcium Carbonate Cd = Cadmium Fe = Iron SO4 = Sulfate F = Field
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Total Dissolved Solids L = Lab
U = Not detected; value represents detection limit As = Arsenic CN = Cyanide Mn = Manganese Zn = Zinc
1 = Estimated NM = Not measured - Ice conditions in channel
• Preliminary flow rates collected from inactive USGS gaging station 4 miles southeast of Rico.
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B2 Post-VCUP Surface Water
Sampling Field Parameters



TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

SAMPLING
STATION

SVS-5

SVS-5

SVS-5

SVS-8

SVS-8

SVS-8

SVS-8

SVS-11

SVS-11

SVS-11

SVS-11

SVS-12

SVS-12

SVS-12

SVS-12

DR-l-SW

DR-l-SW

DR-l-SW

DR-l-SW

DR-2-SW

DATE
SAMPLED

10-22-96

4-16-97

7-29-97

10-22-96

1-21-97

4-16-97

7-29-97

10-22-96

1-21-97

4-16-97

7-29-97

10-22-96

1-21-97

4-16-97

7-29-97

10-23-96

1-22-97

4-17-97

7-30-97

10-24-96

pH

8.0

8.4

7.6

8.0

8.9

7.2

7.5

7.6

8.3

7.6

7.3

7.1

7.6

6.7

6.5

6.5

7.0

6.2

7.2

7.5

TEMP SPECIFIC
(C°) CONDUCTANCE

0/S/cm)

0.0

1.8

8.0

2.7

0.0

5.0

10.1

8.3

0.5

9.6

16.0

6.0

3.2

10.5

8.5

6.8

1.8

3.1

10.5

1.4

112

119

112

183

190

196

169

721

390

810

1055

501

493

807

822

270

283

385

99

184

DISSOLVED Fe(II)
OXYGEN (mg/L)

(mg/L) " :

10.4

9.8

8.6

7.0

7.7

9.6

8.4

3.1

7.0

8.0

4.7

3.1

6.1

5.9

6.5

1.9

9.4

8.2

8.5

10.7

0.02

o.oi
0.18

0.07

0.00

0.0?

0.02

2.6

0.10

1.92

3.02

5.90

9.00

10.8

7.00
1

5.70

4.60

5.20

0.15

0.03

Fe(tot) ALKALINITY
(mg/L) (mg/L)

as CaCO3

0.41

0.84

1.39

0.54

0.00

0.08

1.16

7.40

0.45

3.82

4.41

6.80

10.3

11.8

12.6

6.60

5.00

13.5

1.24

0.09

50

191

69

101

115

86

70

98

110

127

133

116

130

150

138

97

177

125

44

121

FLOW (cfs)

1.64

2.33

5.68

2.32

iced up

2.27

6.05

non-channelized

iced up

non-channelized

0.11 *

0.10

0.12

0.11

0.13

0.38

0.25

0.14

77.6

40.7



TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

SAMPLING
STATION

DR-2-SW

DR-2-SW

DR-2-SW

DR-4-SW

DR-4-SW

DR-4-SW

DR-4-SW

DR-6-SW

DR-6-SW

DR-6-SW

DR-7-SW

DR-7-SW

DR-7-SW

DR-7-SW

DR-8-SW

DR-8-SW

DR-8-SW

DR-8-SW

DR-9-SW

DATE
SAMPLED

1-23-97

4-18-97

7-30-97

10-24-96

1-23-97

4-18-97

7-30-97

10-23-96

4-17-97

7-31-97

10-23-96

1-22-97

4-17-97

7-31-97

10-23-96

1-22-97

4-16-97

7-30-97

10-23-96

pH

8.2

7.0

7.3

7.6

8.3

7.0

6.9

7.3

7.0

6.3

6.0

6.5

5.9

5.7

6.5

7.7

7.2

6.3

6.9

TEMP SPECIFIC
(C°) CONDUCTANCE

(//S/cm)

0.3

5.7

10.0

0.0

1.1

3.1

10.6

4.1

11.9

12.8

11.2

7.5

11.4

10.9

17.0

6.3

15.0

15.8

7.7

219

195

111

183

235

191

117

226

262

203

868

731

724

702

1178

929

1131

1103

480

DISSOLVED Fe(II)
OXYGEN (mg/L)

(mg/L)

10.8

8.8

8.4

9.4

9.9

9.7

8.6

4.5

8.6

7.5

3.3

5.5

3.1

4.3

3.5

6.8

4.5

4.2

2.3

0.05

0.02

0.02

0.19

0.12

0.08

0.03

0.06

0.03

0.13

8.60

4.00

2.30

3.09

0.01

0.02

0.01

0.00

0.25;

Fe(tot) ALKALINITY
(mg/L) (mg/L)

as CaCO3

0.09

0.14

0.60

0.21

0.17

0.19

1.73

0.09

0.16

0.40

9.20

6.80

2.50

3.21

0.14

0.14

0.20

0.09

0.40

112

122

47

114

147

100

48

134

135

97

564

496

420

415

690

750

645

555

264

FLOW (cfs)

iced up

73.7

262**

38.8

iced up

70.3

262**

0.07

0.57

1.07

0.02

backwater

backwater

0.30

0.02

0.03

0.06

0.06*

0.15



TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

SAMPLING
STATION

DR-9-SW

DR-9-SW

DR-10-SW

DR-10-SW

DR-15A-SW

DR-15A-SW

DR-16-SW

DR-16-SW

DR-16-SW

DR-16-SW

DR-18-SW

DR-18-SW

DR-18-SW

DR-18-SW

DATE
SAMPLED

1-22-97

4-17-97

4-17-97

7-31-97

4-17-97

7-31-97

10-23-96

1-22-97

4-16-97

7-30-97

10-24-96

1-23-97

4-18-97

7-30-97

PH

7.9

7.3

7.3

7.0

8.1

7.7

7.3

8.3

7.4

6.3

7.6

9.0

6.9

7.3

TEMP SPECIFIC
(C°) CONDUCTANCE

(MS/cm)

1.8

6.8

12.3

14.2

6.7

11.4

13.5

3.5

11.8

12.9

0.1

0.4

5.9

10.3

397

329

1002

947

97

100

1198

439

1060

695

168

219

200

103

DISSOLVED Fe(II)
OXYGEN (mg/L)

(mg/L)

8.1

8.8

11.3

5.8

9.6

7.7

5.5

8.4

6.6

6.0

10.1

10.7

9.1

8.1

0.30

0.09

0.03

0.00

0.05

0.00

0.05

0.10

0.04

0.21

0.14

0.16

0.07

0.01

Fe(tot) ALKALINITY
(mg/L) (mg/L)

as CaC03

0.48

0.33

0.04

0.12

0.00

0.00

0.14

0.10

0.23

0.80

0.15

0.16

0.19

1.30

276

175

530

450

52

45

685

675

460

695

120

128

88

46

FLOW (cfs)

ice/snow

0.57

0.01*

<0.01

0.003

0.66

0.01

0.01

0.02

0.01

35.2

iced up

66.8

262**

* Estimated flow rates
** Preliminary flow rates collected from inactive USGS gaging station 4 milesjseatfieast of Rico
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--v-^v^v^ îtsu0iia«titf̂ ^^ î»^^^ fc^-^^Ji^M'jiv.-.-j.-.i.v^-i.v1-



7

1/50

W4,k I

.bP_f..J)

3

3 7.'c

.c

0

n

Lou;

^-

ao

0;*

2,0

2,2-

-r-V«^ r>

£-?'-J$tJ ^
'•Jettfa. 4^^.

0\0 . .0

°.'i°o . : 1-
,17 . 3,t
.2.2. _?,;
• 31 V

..3rf. . : 5-

.3?)! J.

. ..30... 3

... ...2Z. . 2
, . ; ..../.| , 2 .

. ... ., .Q5...I. .. ; . . ; J?..
; « OZ, ; 'v),

; 0'0 Q

• 1 •
1

5/^£ j ifit? /

** A-^-^flj? ( r (j7tfV^i^-^4? ^1-C^̂ -

^o^//? ^ \E(A/<>N
^ ^*^k . . . . < ? . p.
' ^^/ ^ ^*- /

I:'/. . " . . ' . ^31 ' . "

> " .33
7 " . : r 37. .
I " ,32 .
7 -37
S . * 3^> ;

J «5Z
.7: . . -37 .
_c , yo
H.j...; • '/Z,.,
c? -^7

•̂:<&ds&^:ĵ î ^̂ l̂ .u.



001-O 3fe

_2.IaO.

E>E. - l f r -

JV? -

tV

-n/
05

<A«

rt.

5

'9—$-£&&*--.
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ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: _ S\/5- S _ Project Name: "R.VCn

Location: tSi

Date: lo22./9fo _ Time: fo ', "3^ Gage Height: A-'/?

Weather Conditions: /* LJA^ ^>fc.M . 10° F . -^s teg /v•- ™.Mj

Sampling Personnel (Signature): <~"-^J^/\ ,,jQ4A->—

FIELD MEASUREMENTS
/ o e«ev/ :ii^_T

/ 0*O g Dissolved Oxygen (mg/L): 1*4.pH/Temp:
DO Oorrccct t^-^-^o. 10=10-^

Alkalinity (mg/L a:s CaCO3): .50. 0 Calculated Streamflow (cfs): \.l_a$

Specific Conductance/Temp. (/zS):

Feai)(mg/L): ^^^Qrr^ Fe (total)(mg/L):

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

QO<2?> /O/aq/ft; /AM y^S

Site Sketch:

C:\forms\field\surfwtr.frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: f5\/ S~ 15 Project Name:

Location: -S\

Date: l*> ( 'ir? ( 'Q (r> Time: /

Weather Conditions: (LJ£>f^ -5/U. ? .-^rynL^. o^

Sampling Personnel (Signature): ^9^3 y^

Gage Height:

lo A.

pH7Temp:

FIELD MEASUREMENTS

Dissolved Oxygen (mg/L): °i-9

Alkalinity (mg/L as CaCO3): Calculated Streamflow (cfs): .2. 32.

Specific Conductance/Temp. (//S): /%"!>/ ?>.^& r

Fe

COMMENTS:

Fe (total)(mg/L):

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

Site Sketch:

•f
All

C:\forms\field\surfwtr.frm



ESA CONSULTANTS INC.

Station ID:

Location:

Date:

SURFACE WATER SAMPLING FORM

tS\J S - U Project Name:

O

Time:
.

-Cage Height:

Weather Conditions:

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: >.3

Alkalinity (mg/L as CaCO3): / o

Dissolved Oxygen (mg/L): 4 A (S*
DO £W«£*W =- ^

Calculated Streamflow (cfs):

Specific Conductance/Temp. (//S): 72-1 / tS • '.2.a C

Fe (II)(mg/L): .2-60 Fe (total)(mg/L): _

COMMENTS: £-k?<^ IQoXe^., rajidtx^k o-r-g^dj

Ta No.

WATER QUALITY SAMPLES

Date/Time Filtered Preserved Analysis

00 \ i-7 lofzzhL, VQS Mes—* —ij— —

Site Sketch:

i t . <>

A)

C:\forms\field\surfwtr.frm



ESA CONSULTANTS INC.

Station ID:

Location:

SURFACE WATER SAMPLING FORM

L Project Name: t^vC

Date: <O/"2.Z tQfo

Weather Conditions:

Time: Gage Height:

?»\t»uu
<T^

Sampling Personnel (Signature):

pH/Temp: 7.<| /

FIELD MEASUREMENTS

El*/

Alkalinity (mg/L as CaCO3):

Dissolved Oxygen (mg/L): M • H C \\C\AJ
5?0 Qorrcc\ior>sll-4* O.T I =^

Calculated Streamflow (cfs): o. lo

Specific Conductance/Temp. (t^S): 5o( / (a, "5V

Fe (II)(mg/L): 5.?O Fe (total)(mg/L): ^3O

COMMENTS:

Tag No.

WATER QUALITY SAMPLES

Date/Time Filtered Preserved Analysis

bfs*.

OOOI

OO

oo
oo i37

•Sik, Sketch:

Hn — TD5 PSS
no

H r <

no
rto

H/VYK
TDS

C. cL/

OOMO

n o
V\0

Pee
HCL

C:\forms\field\surfwtr.frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: D£- 1 ~ Sl\J Project Name:

Location:

Date: /(?/Z 3/9 (? Time: ^\^O Gage Height: VA

Weather Conditions: Cie^dU* .

Sampling Personnel (Signature):

FIELD MEASUREMENTS

/ ,o I , *• ^^ gfo8o^v _ ^ _
pH/Temp: b.'Hi / V'*<- Dissolved OxygerT(rng/L): 3-T ^ '•

G-~o ~ l̂ i. ^^'
Alkalinity (mg/L as CaCO3): Calculated Streamflow (cfs): O.1T7

Specific Conductance/Temp. (//S): ~1~1D / 7. ?V

Fe (II)(mg/L): _^?]JZ Fe (total)(mg/L): 6.6

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

00/55

wj) //Ajflj ty,"
)o -TD5 .TSS.

Site Sketch:

C:\forms\rield\suirfwtr.frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: DR-X- Su; Project Name:

Location: uJg<>4- &..•£ t^mia - r.a*>\ <..v^ t-i £>t

Date: Ic/in /?&, Time: hoo Gage Height: A/X?

Weather Conditions:

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: 7. SI / f .^V Dissolved Oxygen (mg/L):
Oo Corrdc-Wor^= VU.^O

Alkalinity (mg/L as CaCO3): 13.1 Calculated Streamflow (cfs):

Specific Conductance/Temp. (juS): i^^ 2.o

Fe (II)(mg/L): ^03 _ Fe (total)(mg/L):

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

00(bO /CfM/1t> H.-iS ^

Site Sketch:

_L! _ LL MO --- TO S

C:\forms\field\surfwir.frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: j)R-M- "S V J _ Project Name:

Location: Qolocg-s "£>J\KQA r\j2a.r -4W "Hico Ce A^
6

Date: \0/Zn(<}£, _ Time: _ Gage Height:

Weather Conditions: tilM S *• 5°f J A J g ^ j^ Q<L

Sampling Personnel (Signature): /LsAJ4^
FIELD MEASUREMENTS

^\pH/Temp: 7.S9 0,n°<L Dissolved Oxygen (mg/L): \"3 O Q.o"c
^5O (^D>rvr.cJh'o (^ ' \^> * 6

Alkalinity (mg/L as CaCO3): /H Calculated Streamflow (cfs):

Specific Conductance/Temp. (^S): i^^/ ^»^0^

Fe (II)(mg/L): . 1^ Fe (total)(mg/L): « 0.^

COMMENl^S:

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

00l5fo tolt<lt<* l.'ni) C4&4 MO-^ bJSS.

Site Sketch:

TfcS T5S

C:\forms\field\surfwtr.fnn



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: PR- 6?-5>wJ Project Name:

Location: j^iloA^ fS^^N. Lo^rrlcuvcx^ oi*j!\-V|ow-> ~T~O L^f.

Date: l o Z ^ / ? b _ Time: 10 ̂ Q Gage Height:

Weather Conditions: l^^ , CfJ^ , *~ WF parUt»-M <>\io^> o* <fe»~~&

Sampling Personnel (Signature):

FIELD MEASUREMENTS
,

pH/Temp: /• 32 J f j , \ Dissolved Oxygen (mg/L):
If. 2? A-

Alkalinity (mg/L as CaCO3): 1 Calculated Streamflow (cfs): 0.07

Specific Conductance/Temp. (jj.S): ?-Zfo / *i-C> _

Fe (II)(mg/L): iQl* _ Fe (total) (mg/L): • Q*) _

COMMENTS: ( Gt*^ C tv^^^»_(. /HQ f<;

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved .Analysis

Site Sketch:

C:\forms\field\surfwtr.frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: DE--7-SU) _ . Project Name:

Location: SJVWA 5yJA.w rt/L'4- 5dg - Z* JAon>\ OritAv

Date: <o/;?3/9fr __ Time: &)oo _ Gage Height: A//3

Weather Conditions:

Sampling Personnel (Signature):: • —

FIELD MEASUREMENTS
g

pH/Temp: 5.9^7 H-Z'c Dissolved Oxygen (mg/L):
pOCo^rtcVioo^ «/-.(,

Alkalinity (mg/L aj; CaCO3): 56>^ Calculated Streamflow (cfs):

Specific Conductance/Temp. (//S): %k% / > o , ( ° c

Fe (II)(mg/L): _ £.6? _ Fe (total) (mg/L): 9< ̂ i _

COMMENl^S: fe

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

00141

Site Sketch:

C:\forms\field\surlwtr. frm



ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

IStation ID: DR-'f t - 5i/J _ Project Name:

Location: _

Date: (0/£3/9fe _ Time: 2 .'HO Gage Height:

Weather Conditions: O^\ , ^-fr^M } ^ ^6 ; p n c - t v e s

Sampling Personnel (Signature): .—-A—

FIELD MEASUREMENTS
^•\^

pH/Temp: ^/gg f 7 . o c Dissolved Oxygen (mg/L):

Alkalinity (mg/L as CaCO3): G>°iO Calculated Streamflow (cfs):

Specific Conductance/Temp. (//S): 117?? / /5 .V 'c

Fe (II)(mg/L): ^o/ _ Fe (total) (mg/L): * /</ _

COMMENTS: -rf/f Ff &Ltwa *» Cock<. .

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

00151

Site Sketch:

ro<>
ijst.Uf

C:\forms\field\surfwtr.frm



^ ESA CONSULTANTS ENC.

SURFACE WATER SAMPLING FORM

Station ID: bE - 9- SW Project Name: I'-dXco

Location: /"">/?/era, / r e / - ? : (Aj£Tut»\cX /lA^yixi.^ (fe^^(j ~Xo \]

Date: lo/?^/^ _ Time: I ' H 3 _ Gage Height:

Weather Conditions: C.le<w ; < i l . w.yCu

Sampling Personnel (Signature): ^~A V^L^ ^UU^^ —

FIELD MEASUREMENTS
/ B c v . £

pH/Temp: 6.9?>/ 1.7 Dissolved Oxygen (mg/L):

Alkalinity (rng/L as CaCO3): <2t>t/ Calculated Streamflow (cfs): £>.

Specific Conductance/Temp. (/^S):

Fe(n)(mg/L): _^L^ _ Fe (total) (mg/L):

,V c ^O-^A^-ACOMMENT'S: -x loo^^ , nc,

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

QOIH5 tofalH )I;Q lyc^ K^^3> biss.

Site Sketch:

— TDS . 7SS . S>O

C:\forms\field\surlSvir.frm



ĝa. ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: fX£-l£?- <>iAf Project Name:

Location: K>CQ ~P>oi -fW^"r 2-0

Date: /fl/23/ 9-/̂  Time: 2."60 Gage Height:

Weather Conditions: Pa*."HA (L\A*dj^ , S(>

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: ~!.Mr/ I?.. *> Dissolved Oxygen (mg/L): 1. k ^Q \3. o°c
Oo Cov re^JI \or> 7-Co * O-15- - 5-5 r'^5*

Alkalinity (mg/L as CaCO3): 6??^ Calculated Streamflow (cfs):

Specific Conductance/Temp. (/zS): U98 / }Z .9

Fe (II)(mg/L): «^S Fe (total)(mg/L): * (4

COMMENTS: t

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

QOM7 lo.

Site Sketch:

^*.~
T55

C:\forms\field\surfwir.frm



^^ ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: bi? -\? ~S\>J Project Name:

Location: Dototff, l$i.M^v (3> QM. 'Rndc.f L

Date: |o/-LH^6 Time: lOOO Gage Height: AJ/°>

Weather Conditions: f'U'txA , CJL*\ , ^

Sampling Personnel (Signature):

FIELD MEASUREMENTS
,

pH/Temp: 7.CT/ n^'c Dissolved OxygerT(mg/L):
DO CDTT^VIDO- 1 4 A O .IP - JJil

Alkalinity (mg/L aj; CaCO3): ll<? Calculated Streamflow (cfs): 5S. \5

Specific Conductance/Temp. (//S): \(o^ / O.l'c

Fe (II)(mg/L): • H Fe (total)(mg/L): « (5

COMMENirS:

WATER QUALITY SAMPLES

Tag No. Date/Time Filtered Preserved Analysis

MfiJO*. D-:ss. Mjj.4c.Cs .

Site Sketch:

C:\foi-ms\field\surfwlr.frm



j^± ESA CONSULTANTS INC.
\s ~~> 2637 Midpoint Drive, Suite F

^-/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: S \J 5 ~ ft _ Project Name: R\CQ Post-

Location: 10 MP--

Date: f-Z|-?7

6J-,

Time:

Weather Conditions:

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: ?< 85 /Q.dL Dissolved Oxygen/Temp (mg/L): /?* ? / n.O °C

l i e ' —
Specific Conductance/Temp (AiS/cm): l?0 / Oej C

IL.

Fe (II) (mg/L): Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): //5

COMMENTS: J)c< «~ C k^.

Calculated Streamflow (cfs): Mol

Ta No.

HOlbl

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

HMQ^

Site Sketch:

C:\foriiis\ficUt\surrwlr.lViii



Station ID:

Location:

ESA CONSULTANTS INC.
2637 Mid|x>int Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

- I ( _ Project Name: RM.O ?osf

Date: l"2(-97

Weather Conditions:

Time:

Xt'g/tfL *-25"F

Sampling Personnel (Signature): 3

pH/Temp
/

: 5'33/ ,

FIELD MEASUREMENTS
^>cv ^

Dissolved Oxygen/Temp (mg/L): 7.

Specific Conductance/Temp

Fe (II) (mg/L): 0* ID Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): ItV

COMMENTS: ff3

Calculated Streamflow (cfs):
-Iced

Ta No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

_ friSS.

Site Sketch:

<.ouFflTE

C:\forins\r icUI\suiCwir . fnn



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

XL/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 PAX

SURFACE WATER SAMPLING FORM

Station ID: fWS "" 13- Project Name: R.VCD

Location: £%/Ujgvitu^ 4^iUJA.Q/\ SgjPD - 5> '

Date: t -^ l -97 Time:

Weather Conditions: ^nou^na AltikrU\ *~ 2-5° F"d" fj f ~ —*^^—

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: /« 58* / 3>3 C Dissolved Oxygen/Temp (mg/L): S«-^g> / I• o •

Specific Conductance/Temp (/^S/cm): " T / ^ ) / 3>0 (L

Fe (II) (mg/L): ?«Q Fe (total)(mg/L): 10 < '.3

Alkalinity (mg/L as CaCO3): / 3<? Calculated Streamflow (cfs): Q. 17.

COMMENTS: -^ g>x//:^g /fapo&ij^ /A

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

001102- 1-21
i i >

Site Sketch:

C:\forn\s\ricli.l\siirrwir.frin



jSJ^ ESA CONSULTANTS INC.
\^ ""~7 2637 Mi<l|x>int Drive, Suite F

~/ Fort Collins, Colorado 80525
(970) 434-36! I (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: hR--f~S\/J Project Name: P\CO Posf \JCO?

Location: /Vii^WTL'Ug/ 5cA? Ck~.«&t - ffl-rV t^> -fro^7 J^olf^e^ P.

Date: ( -^^-97

Weather Conditions: "

Time:

'2.- H

Sampling Personnel (Signature): 3^g^7 !>Cj ^

pH/Temp: /,

FIELD MEASUREMENTS
Tt^-.y g._

Dissolved Oxygen/Temp (mg/L):' .Qrr<\L <

Specific Conductonce/Temp (/^S/cm):

Fe (II) (mg/L):

3 / 7 - / V

Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): / 77

COMMENTS: /v Or.yfo o~

Calculated Streamflow (cfs): O-3-5

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

'M30 HMO.? E>,as.

Site Sketch:

^ALzijT//^
t , I , '

Hardness

CAfori i i sVf ic l i lVsi ir fwir . fn



J^L ESA CONSULTANTS INC.
*C 7 2637 Mkl|X>int Drive, Suite F

N\L-/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: QfeO - ^(/J Project Name: R\CCj ?osf

Location: ^)o/W"S AiW<l (p 6<J^~ RiejofzAj&qjP

Date: l'"23'?7 Time: _/a

: MM ''Weather Conditions: MM -frtn^ . /n
0

Sampling Personnel (Signature):
/\

^>*<>Q£

FIELD MEASUREMENTS

pH/Temp: « > f)^"c Dissolved Oxygen/temp "(mg/L):

Specific Conductance/Temp (^S/cm): ? (? / 0'30s
0 .

Fe (II) (mg/L): 0»fl5 ' Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): 113- Calculated Streamflow (cfs):

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

001 $4 I-Ml/ wo HMQx Piss.
^ - i /n /- ! '

Site Sketch:

5 ^"- F/^ r; <f A u

C:\forius\ricUIVsiirlwir.fni«



*m±_ ESA CONSULTANTS INC.
^-ZHZ? 2637 Mid|X)int Drive, Suite F

^O7 Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4! 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: h£- H-5W Project Name: R\CO PosV

•K %

Location:

Date: ] - 2^ -97 Time:

Weather Conditions: ^noun'nc\ LtCikib* . (o crL 6nou) P^5r /7 A/

Sampling Personnel (Signature): =

FIELD MEASUREMENTS
£levJ ^>Qg_

pH/Temp: *g. 3^ //. | V Dissolved Oxygen/Temp (mg/L): \5.3 <Q \. o°C
T35c^>

Specific Conductance/Temp (/zS/cm): 2SS/

Fe (II) (mg/L): ___A±2= Fe(total)(mg/L):

Alkalinity (mg/L as CaCO,): /^ Calculated Streamflow (cfs):

COMMENTS: £/

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

OOI10 /-23-i

Site Sketch:

C:\rori i i s \ f icUl \s i ir lwir . fni i



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

X/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: Dfc-"7 - 5l/U Project Name: R\CO PosV

Location: ^>IH/£LR fSvJAfiJ Aft lT

Date: f-2Z-?7 Time: \\OO

Weather Conditions: ** 3QeF (LljmcL* , £oJciv\ "Z-"^ -£4 W, S^oco o< Q/^g^iYy<"^' , ^-"-» ^-^
Sampling Personnel (Signature): >*<$&

FIELD MEASUREMENTS

pH/Temp: (0.^% j l.^'c Dissolved Oxygen/Temp (mg/L): 1.% r<<\<-cQ ^-00C.
"Qo C o< nLii.W-,, ^-v -. T R - i r t - i - a - s - C T . Ur

Specific Conductance/Temp (//S/cm): "7^1 / b.o'c.

Fe (II) (mg/L): H»0 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): ^G> Calculated Streamflow (cfs): Mo"V

COMMENTS: tJoiULCec* $><*.'*[)(&'> (£) £&.p ,̂ o«-^cg . &-tfa*ij)tjfcl( IQ
filouifS) ̂ ^i~ /u^ «flT A**y)v XAop - ^/^ ^ <,/4,/ij //I ^^

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

Site Sketch:

C:\fonns\rn;Ul\siirlwlr. fcin



CONSULTANTS INC.
~T ; 2637 Mid|X)in( Drive, Suite F
~./ Fort Collins, Colorado 80525

(970)484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID

Location:

Date: 1

: DR-S-Si/J

^ovvT<x Crut.

' -3LX~9-7

Weather Conditions: "" 30° P

Sampling Personnel (Signature):

Project Name: R\CO Posl

^4
Time: O9-40

A/o SnctJ po4.-t- likr*; J^cB -f^ o"T 5^ct

,̂̂ .Mî

h VCl/P

^*Vl <l>fc
/

FIELD MEASUREMENTS
£levJ^!2.^

pH/Temp: 7, £7 / ^3gc Dissolved Oxygen/Temp (mg/L): '^ .? orv^\ u @ ^-\ . o°c.
PO (^-^rrt̂ .H.

Specific Conductance/Temp (/>S/cm): 929 / £. 0 *C
/

Fe (II) (mg/L): ,02 0*1/i Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): ~~I5O Calculated Streamflow (cfs):

COMMENTS: J
quit,

WATER QUALITY SAMPLES

Tag No. Dale/Time Preserved Analysis

HMQ, Piss.
OOni " f <( TD^ T55 '<>UL.FflTf
ooi72 •• '' ^M/9-, }̂ ;« /H ĵrU^/ Ho^c
OOn^, •• '» -r&<; T55, ̂ uLA

(***& (fitter hU<>\X.
ATf f&otftt labrt^L1 <U 1 , 1 f f f ^-Z . . 1— , . „

Site Sketch:

. J

CAforiusVCioli lVsi irfwlr . fmi



jgj^ ESA CONSULTANTS INC.
* \ 7 2637 Midpoint Drive, Suite F

~/ Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: E>te-9~SW Project Name: R.\CG PosV \/CUP

Location: <>AA/Tn teu? ljj£.TL/lAJd<>

Date: / - Time:

t C^LM. } 3, to *4 JUjd
g »

Q/io^~&Weather Conditions: ^

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: *7»93/ LK0c. Dissolved Oxygen/Temp (mg/L): \ \ . ^™C^L@> S.o'c
QO C'O'/vv^-.^—»t^>-\ \ t \. !)* v- D-^'S- ="^3. \

Specific Conductance/Temp (^S/cm): 2^97 / 1^Q°c.

Fe (II) (mg/L): Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): 27^? Calculated Streamflow (cfs): M/

COMMENTS: *8 '
y AJ?_

"T
WATER QUALITY SAMPLES

Date/Time Preserved Analysis

^XL-WltlZO HMQ^ PISS

"t

Tag No.

00 J76>
00/77

Hardness
i <

Site Sketch:

C \fiirnis\riclit\surfwlr fi in



^k, ESA CONSULTANTS INC.
^ Z? 2637 Midpoint Drive, Suite F

r:O Fort Collins, Colorado 80525
(970)484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: kit - \(o ~ $ Vl Project Name: i?\CD Posf

Location: "&IQ EOM^ fldit

Date: 1-.2J-97 Time: 09K

Weather Conditions: ^ 3)0'F NO SHQUJ Pas4 U KrS -— r^ - .
___ J>^^? ^CJ ^Sampling Personnel (Signature):

FIELD MEASUREMENTS
61^ Ji^

pH/Temp: g.?>l ^ 3.^CC Dissolved Oxygen/Temp (mg/L): O.lQ s .u^o

Specific Conductance/Temp (MS/cm): ^^ /
T

Fe (II) (mg/L): .O îO Fe (total)(mg/L): 0« IQ

Alkalinity (mg/L as CaCO,): G>75 Calculated Streamflow (cfs):

COMMENTS: ^cu^pU \
1 __ a U~~^vA- ajqqj HA

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

1-22 -9 7/03 IS HMO.^ DiSS.

Site Sketch:

<>ULFATE

C-\foniis\ficUI\siir( '«. ' ir.lnn



.^H ESA CONSULTANTS INC.
^ 7 2637 Mid|X)in( Drive, Suite F

~\^ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: t>R- - (^ - <> UJ Project Name: R\CO PosV

Location: |^olorg-s ^.V>^A. yygg^y DUX. (^JULfL^p A

Date: i~ 7^ -97 Time.-

<r /• / £iWeather Conditions: O/io<x>r/t^ /.iQAJct
o b

A
Sampling Personnel (Signature.): , 3^J?

^^^
1 / ^
1 J

^X^,

r

/>7 /3*<r/ /^i
L,

FIELD MEASUREMENTS

pH/Temp: ?J' ? S / <9.^f Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/yS/cm): 7-l°l / 0,5"c

Fe (II) (mg/L): 0. //£> Fe (total)(mg/L):

xi

Alkalinity (mg/L as CaCO}): 13-% Calculated Streamflow (cfs): A/oi ft&Ajrel - A

COMMENTS: ^$00. /9/? dll6s\t\&-t 0d^fL

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

•te

/'.?3-97/<3£35 HMCU OisS. /Y^OLJS; HaccUesS

Site Sketch:

C:\rornis \r icUI\s i irfwir. fr i i i



^^ ESA CONSULTANTS INC.
<T-;n^? 2637 Midpoint Drive. Suite F

~-/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: .SV5>-5 _ Project Name: r?\CO Post-

Location: , «*

Date: //- /^ - ^ 7 Time: 1 1

Weather Conditions: d^ ; c'aAv y ^ 5^7 V

Sampling Personnel (Signature):

FIELD MEASUREMENTS

S & uu / ° £Vv/33\5_V
pH/Temp: ff« V V / l-Sc Dissolved Oxygen/Temp (mg/L): H.O

Specific Conductance/Temp (j/S/cm): / / 7

Fe (II) (mg/L): Q.Ql Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): 111 Calculated Streamflow (cfs):

COMMENTS: 2 '

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

00/3$ f/lb/n 1130 HMQ.? friSS. A^^is. HardrxesS
_ — I St.S*. ' f

- —LI {1 TKS T<><.> <,uLFAT£

Site Sketch:



CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: <Ti/:S - S Project Name: R.\CQ PosV \JC\J?

Location: ^'/v^A. (\oeJt /jJ?Jnu~)Ct.

Date: 4/jfa/W Time: /V?
/ / 7 ;

Weather Conditions: ^M./" CJ&^cU*

Sampling Personnel (Signature): 3 ̂  J?

FIELD MEASUREMENTS

pH/Temp: ~~7. I ~7 / l&Z"** Dissolved Oxygen/Temp (mg/L): \3.-? nr^\t Q ̂  .o'c
_^ "QO :'

1.-.. —' "1-.. - . ? er ji x-r'—i > — (3 i. «

Specific Conductance/Temp (//S/cm): -J/3~f—

Fe (U) (mg/L): f).O~7 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO,): *%(<? Calculated Streamflow (cfs): 2.2?

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

00/94
00/95

Site Sketch:

CAforiiis\fi«:W\siirrwir.fni>



CONSULTANTS INC.
^T :? 2637 Midpoint Drive, Suite F

%\L/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: 5 U 5 - U _ Project Name: R\CTi Post- \JC\J_P_

Location:

Date: 4/lb/97 Time: /33O

Weather Conditions: ft (j>t*s\ ;

Sampling Personnel (Signature): Jwlc

FIELD MEASUREMENTS
/ , ^ ^ ^ < 3 _ ^

pH/Temp: "7, ^( / 9-b f Dissolved Oxygen/Temp (mg/L): \ \ .7- ry^^uS *S .0°c_

Specific Conductance/Temp (/iS/cm):

Fe (II) (mg/L): / ? 2- Fe (total)(mg/L):

COMMENTS: /£ ^vU^/^w. /X C/^^rjA -

Alkalinity (mg/L as CaC03): /^ 7 Calculated Streamflow (cfs):

£=
WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

00112 4//£/?7 /Vflg HMO.? DiS5

Site Sketch:

T55 . c

CAfornisVficlilVsurl'wlr.fi1"'



ESA CONSULTANTS INC.
2637 Mid|X>m( Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: S 1/5 - / 3. Project Name: R\CG

Location:

Date: "*/' Time:

Weather Conditions:

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp

Fe (II) (mg/L): I O< % Fe (total)(mg/L): //«

Alkalinity (mg/L as CaCO,): ISO

COMMENTS:

Calculated Streamflow (cfs): Q . l l

^.zV-P/ - red /V5/- />» «M

Tag No.

OOIW
001II

Date/Time

t/16,97

WATER QUALITY SAMPLES

Preserved Analysis

HMQ.

Site Sketch:



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins. Colorado 80525
(970)484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: bfc" I - .S\M Project Name: P\CQ

Location: ^CLARIS RlUER. EAS^ cfamr\<ii 3.0 -f\ al/vse COAT Lui^c? \Jf M!&XA

Date: ^n-97 Time: flK3>Q

Weather Conditions: (Llj<wv , C<xJ^>w ~ 3Q'F P<^ckM Sn&u3

Sampling Personnel (Signature): \>*<>Q£ rxQ ^^J^

FIELD MEASUREMENTS

pH/Temp: 6.3.3. /^.j *(_ Dissolved Oxygen/Temp (mg/L): ll .u r^fl\L^ M-.Q^C

o
Specific Conductance/Temp (^S/cm): 3?S g> "^.TV

Fe (II) (mg/L): £.3. Fe (total)(mg/L): I3.S

Alkalinity (mg/L as CaCO,): JX^ Calculated Streamflow (cfs):

COMMENTS: Hflav^t irflrv

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

nozoi. ji-rz-17

Site Sketch:

C:\forins\fioM\snrrwir.lVni



ygg^ ESA CONSULTANTS INC.
\___/ 2637 Midpoint Drive, Suite F

\L/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484^118 FAX

SURFACE WATER SAMPLING FORM

Station ID: bR-2-- .Swf Project Name: RlCO POST

Location: Dat-pEp:-^ Pv\j£fe. & Uksi M-ico Driacue.

Date: 4//<?/9'7 Time: IZOQi ̂ v

Weather Conditions: P^tfiM. CLa^A.^ , sU'st^ D/VJQZ^10 /<^ ^"F

Sampling Personnel (Signature): ^j<rJJi

FIELD MEASUREMENTS

pH/Temp: 7.O3 ^/ ^.7 c Dissolved Oxygen/Temp (mg/L): * >
A

Specific Conductance/Temp (/uS/cm): l9fS ^ ^>./ °c

Fe (II) (mg/L): O.o:Z _ Fe (total) (mg/L): O. /V

Alkalinity (mg/L as CaCO3): IZ3_ Calculated Streamflow (cfs): "7.3. "7

COMMENTS: MWe^ik

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analsis

HN/O3 is2-»-

OZ2.O
TSS

Q023.-Z. «« " TfoS . TSS 5"

Sketch ~

s

002Z| 'is «. -CcUer tlo^vt: -ts-kvxa 1̂ -̂  P"^ 4»xa ^- P"^P » i
I LLI t \ Is C:\fomis\field\surfwtr.fnn
D



Station ID:

Location:

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484^tl18 FAX

SURFACE WATER SAMPLING FORM

- H - S W _ Project Name: fclCO POST V£i/P

Date: 4 / lg /97

Weather Conditions:

Time:

Sampling Personnel (Signature): ^--JenJLeL

FIELD MEASUREMENTS

pH/Temp: 7.o4/ 3.1 c. Dissolved Oxygen/Temp (mg/L):
Do '

Specific Conductance/Temp 0-iS/cm): LI

Fe (II) (mg/L): 0.08

Alkalinity (mg/L as CaCO3): /D£)

COMMENTS: f^|«^/^t> P£

! <a 3.l

Fe (total)(mg/L): Q.

Calculated Streamflow (cfs):

.QUJ

Ta No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

0900 HNfO3

Site Sketch:

< i

C:\fonns\ficld\surfwtr.frm



jg^w ESA CONSULTANTS INC.
\ ? 2637 Mid[X)ini Drive, Suite F

~/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: t^'^-.SV/J Project Name: RMO PosV VCUP

Location: o

Date: ^f I 7 ^9/ Time:

Weather Conditions: Ofl>cfjt<>

Sampling Personnel (Signature): 3^

FIELD MEASUREMENTS

pH/Temp: ~7 tQ^ / f / , 9 ^ Dissolved Oxygen/Temp (mg/L): D.o rv^,\ u@

Specific Conductance/Temp (^S/cm): 3.6?3. P 12 -^'c

Fe (II) (mg/L): 0.0^ Fe (total)(mg/L): Q.Ua

Alkalinity (mg/L as CaCO,): (6^> Calculated Streamflow (cfs): 0.5"?-

COMMENTS: fYlocJ£Ac~tf 4(m*r i tkc^ . JktKjp Fe -

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

00109 4/77/97 1*70 HMO*

Site Sketch:

C.\fornis\riflil\surfwir.fnii



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: f)P - 7 - 5 kf _ Project Name: ftiro POST

Location: -^//iM'i ^Sp^ frdlv (£> £j2«?/?

Date: f// 7/9-7 Time:
t 'f

Weather Conditions: ,J
Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: %^O / fL^'r Dissolved Oxygen/Temp (mg/L):
Do CowTLci-wro: a.^^Q.^D-- 3.\

Specific Conductance/Temp (/^S/cm): ^-V ^ //. 9 °r

Fe (II) (mg/L): __ 7 . ̂  _ Fe (total)(mg/L):

Alkalinity (mg/L 35 CaCO3): i O Calculated Streamflow (cfs):

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analsis

Site Sketch:

C:\forms\ficld\surrwtr.fnii



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

\̂L/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: D/^~<5 ->StJ Project Name: R.ICO POST VCL/P

Location:

<n^e^i

Date: ^/Ifo/ll _ Time: / ' ZO0

Weather Conditions: flisAAf.tvd: 5/t6 Li- hsve&AJl ^ 3?

Sampling Personnel (Signature): ^-—J<*jJL W4uJ

FIELD MEASUREMENTS

/ „ QC-* <?js\<z*'
pH/Temp: 7. /1/ 15.Oa. Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (AiS/cm): //3/

Fe (II) (mg/L): * Ol __ Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): fr^ Calculated Streamflow (cfs):

COMMENTS: ^-^^^ /^ r^^^ffV

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

0019$
00199 n '' Tbfi . TSS

oozoi
_^ '< tiAJfiZ hi*

*?

Site Sketch:

C :\fonns\field\surfwtr. fnn



ESA CONSULTANTS INC.
2637 Mid|>oint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970) 484-4 118 FAX

Station ID:

Location:

SURFACE WATER SAMPLING FORM

Project Name: f?\CjQ PosV VCUP

Date: A///7/?7
/ I

Time: HOP

Weather Conditions: ftiArUi
V

Sampling Personnel (Signature):

pH/Temp:

FIELD MEASUREMENTS

'' JL&/ fittfc Dissolved Oxygen/Temp (mg/L): O-..
Do Cov r-£.dncm: U.^ -^c

Specific Conductmce/Temp (/vS/cm): 3-2-9 ^ <^ ,~7 *c

Fe (II) (mg/L): Fe (total)(mg/L): <^>

Alkalinity (mg/L as CaCO,): i "76 Calculated Streamflow (cfs): _Q.

COMMENTS: _L

Ta No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

V//7//7

Site Sketch:

<.ut.FAT£

CAfor i i i sVf ic l i lVs i ir fwlr . frm



JS&. ESA CONSULTANTS INC.
\ .? 2637 Mid[x>in( Drive, Suite F

^/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: D#-/0-.66J Project Name: PlCO

Location. ,̂ Wr, (^ tucfa^ du,_ ^* - /,;

Date:

Weather Conditions:
v

Sampling Personnel (Signature)

pH/Temp: 7. 3.3 /

Specific Conductance/Temp (/uS/cm)

Fe (II) (mg/L): 0,fl3

FIELD MEASUREMENTS

Dissolved Oxygen/Temp (mg/L): \U3 r<x^U &

Alkalinity (mg/L as CaC03): 530

COMMENTS: Muf llo^)}

Fe (total)(mg/L): _j

Calculated Streamflow (cfs): AJa-f ^g
— OMtr- lou î.

Ta No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

HMQ.

Site Sketch:

CAforiiis\riclil\siirfwlr. frin



.^^ ESA CONSULTANTS INC.
~T ? 2637 Mid|X>in( Drive, Suite F
"\^ Fort Collins, Colorado 80525

(970) 484-3611 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: hi?.- I5l-.<W Project Name: P\dQ Posf \JCUP

Location: ^\,./ph^ CAM^ 15 ' juasfoartl fr£ //j<>f.kc*> ie>

Date: 4//7/?7 Time: J3 3O

Weather Conditions: ffcif'h CJo^tL^ . U'Osiw 5fa& t^s^cyj -., - - .^^

Sampling Personnel (Signature): 3<^^

FIELD MEASUREMENTS

/
pH/Temp: K.Ob / ^7^- Dissolved Oxygen/Temp (tng/L): B.*A /r.^k O ~l.QQc.

' go lOovTTich'cA^ N3.i4 -vc 6 .

Specific Conductance/Temp (AiS/cm): ^ "7 ^ fa,^"*?

Fe (II) (mg/L): Q.O5 _ Fe(total)(mg/L): f)

Alkalinity (mg/L as CaCO3): £2. O Calculated Streamflow (cfs):

COMMENTS:
fo

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

Piss.

Site Sketch:

C:\forius\fn; l i lVsi i r l 'wir . f r i i i



^5^ ESA CONSULTANTS INC.
\^ y 2637 Midpoint Drive, Suite F

\L/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: l)fc-l(0-SlQ : Project Name: RlCO POST VCI7P

Location:

Date: /£7 Time:r-f

Weather Conditions:

Sampling Personnel (Signature):

FIELD MEASUREMENTS
/ ' 0 ^

pH/Temp: ~7,tj2./ II, fir Dissolved Oxygen/Temp (mg/L): 1.3- rra.f
' C)O CorrccJKo^rv ^ . ̂

Specific Conductance/Temp (//S/cm): /O6?O (^ /{. d> ° r
CT? ~l 9- —

Fe (II) (mg/L): O-Vj _ Fe (total) (mg/L): O 't 3

Alkalinity (mg/L as CaCO3): r Calculated Streamflow (cfs):

COMMENTS: £Lb"*vP*~d- ah*2 /X

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

OOtfb

Site Sketch:

.Sul-Ca.4g.

C:\fonns\ficld\surfwlr.fnii



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

XL/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484^1 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: DK> - i f f - £W _ Project Name: fclTO POST

Location: boLoB.£?; fci\/FE «A OiA

Date: \^h"1 _ Time: lQ3o
/ I

Weather Conditions: 0 UA* GJLv ^

Sampling Personnel (Signature):

FIELD MEASUREMENTS

/ Q-, / no EW ^^
pH/Temp: to. 7^.7 ^.9c Dissolved Oxygen/Temp (Dissolved Oxygen/Temp (mg/L):

DO

Specific Conductance/Temp (//S/cm): ^QO g^ ^. ? "c

Fe (II) (mg/L): O. Q"? _ Fe (total) (mg/L): Q. <9

Alkalinity (mg/L as CaCO3): S'g Calculated Streamflow (cfs): (a

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analsis

Site Sketch:

C:\fonns\field\surfwlr.frm



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

XL/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: S\J S -5 _ Project Name: RlCO POST

Location: Sim£g Cggf t - So -£4 c^o^f (VU/gfi neair A/l',(\

Date: 7/Z9 /?7 _ Time: I

Weather Conditions: 0\ierc^4 , bO'f faavy D^'*. &s-t 77

Sampling Personnel (Signature): ^-J<nlJL

FIELD MEASUREMENTS

pH/Temp: 7.55^7 fr.Ocf Dissolved Oxygen/Temp (mg/L): 8.6?

Specific Conductance/Temp (//S/cm): lil./^> (® %A° C

Fe (II) (mg/L): DJ3 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): _ Calculated Streamflow (cfs): 5-

COMMENTS: V/er KCCWM fg - s4oxA r>^ r^oc^s i»\ ck^^,l LJc^t-A ,\

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

HN/Q3

Site Sketch:

C:\forms\rLeld\suiTwtr.frm



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: SVS" *8 Project Name: RlCO POST Vci/P

Location: Suvfe CfcEPki BEiocJ AB.6£AJT/*/g S£fp

Date: 7-^9 -97 Time:

Weather Conditions: OvC-lcASr ** 70*F

Sampling Personnel (Signature): ^

FIELD MEASUREMENTS

pH/Temp: fQ.i'f Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/zS/cm): /^^ _ /g. ^cc.

Fe (II) (mg/L): 0.02. Fe (total)(mg/L): I. 1

Calculated Streamflow (cfs):Alkalinity (mg/L as CaCO3): TO

COMMENTS: <!Of7g£ t* MUB.&T . fcockS A&& Fe - S-fo.^ec( fO FT

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

"

Site Sketch:

C:\foniis\ficld\surfwir.frin



^St. ESA CONSULTANTS INC.
\—-/ 2637 Midpoint Drive, Suite F

\L/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: 5\/S - 1) _ Project Name: RlCO POST VciJP

Location: /W

Date: 7-2.9 - 9 "7 _ Time:

Weather Conditions: bt^tt+4 . ^//'g/tf Ltee^A , ~ 60' Fi

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: 7.3^ ifo.Q Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/^S/cm): fD &£ /5, 9 *c

Fe (II) (mg/L): 3.O2 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): /3.3 Calculated Streamflow (cfs): jf Q.(\

COMMENTS' MM/TH LQgCfe^ - V£^M /V^A.VS fV-Si4ux ^»v ̂ oc^rj , /70/14 *^^ ^ 3 '—

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

_ 7-29-97 /35S HMO3

Site Sketch:

C:\rorms\ficld\surfwlr.frm



ESA CONSULTANTS INC.
:; 2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: 5l/S - IZ. Project Name: RACO POST

Location: ft rytU»v>g IducU'Uyj "Slap} fVWxlU Sfllp o\ 2

Date: 7-z?-?7

Weather Conditions: <

Time: (6lQ

f tjX.4 r^V ;

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: .^ Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/zS/cm): aP3 ^, V

Fe (II) (mg/L): "7.0 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3):

COMME^^^S: y.

Calculated Streamflow (cfs):

roctcs iX <
fc-M-5Aicf

Tag No.

00319

00330
OOZ5J

•Vvi f*-!
1 WATER QUALITY SAMPLES

Date/Time Preserved Analysis

. HNfQ3

Site Sketch:

c>fl

\fomis\ricld\surfwlr.fnu



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

XL/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: 5fe- l - SW Project Name: RlCO POST VCUP

Location: Dolores fcijgr RaM- C±

Date: "7-30-97 Time: M5

Weather Conditions: OV^ACM^ Josf ^ - k ^ rcu^»'Aa /kf reJ*> r<.5+ 31- HrsV
-^1 . 0 A..

Sampling Personnel (Signature): _

FIELD MEASUREMENTS

pH/Temp: 1.2.0 lO.S'c Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp OuS/cm):

Fe (II) (mg/L): ^15 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): HH Calculated Streamflow (cfs):

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

7/33/97 15*>Q_ HMO3 tVissoivKJl A/ia4-a(s

Site Sketch:

ĴL£S.

C:\fonns\ficld\surfwir.frin



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

Station ID:

SURFACE WATER SAMPLING FORM

Project Name: RlCO POST

Location: DoioR.£5 Ri co

Date: 7-30-97 Time: IMP

\ ' * I I x^ I

Weather Conditions: liqkr fain f OWfC-o^l- f f 0.^44 pc^i \o kg or5

Sampling Personnel (Signature): ^ •tfl/B-VV

FIELD MEASUREMENTS

pH/Temp: 7.3^ f» /0<^ Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp 0-iS/cmy. ( U « 3 > <^ /O. < *c

Fe (II) (mg/L): O.03. Fe (total)(mg/L): O.bO

Alkalinity (mg/L as CaCO3):

COMMENfTS: 5o**tP^ fr,»nt

Calculated Stream flow (cfs):

^

Tag No.

003.37
OQP3«

Bsr.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

7/30/97 /3PP HNfQ3 r>ls^ilv<g<Jl Ma-i-aJS

Site Sketch:

C:\fonns\ficld\siirfwlr.frin



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: DR-4-5UJ _ Project Name: RACO POST VCI7P

Location: T

Date: 1-30-11

Weather Conditions:

.*

Time: MOO

ftx>X Z O

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: 6.frft <3 /0.6'c Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/zS/cm): lt*7 & IQ.ti'c

Fe (II) (mg/L): 0.03 Fe (total)(mg/L):

Cor

Alkalinity (mg/L as CaCO3):

COMMENTS: VMM itk

Calculated Streamflow (cfs): 262

t fllW.

Ta No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

HNfQ3

Site Sketch:

J= TDS, T:

C:\forms\ficld\surfwlr.frm



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: bft-(o- SW _ Project Name: RlCO POST

Location: SlWr .SwfL*. \j^^A-(o^A bi'sct<^^<:,a

Date: 7 - ^ l - ? ~ 7

Weather Conditions:

Time: /o3o

} yyc Q&.s4

Sampling Personnel (Signature):

pH/Temp:

FIELD MEASUREMENTS

c<? 12-gf Dissolved Oxygen/Temp (mg/L): 7.5

Specific Conductance/Temp (//S/cm):

Fe (II) (mg/L): fi.lZ

(2.9

Fe (total)(mg/L):

Alkalinity (mg/L a.s CaCO3):

COMMENTS: 3> flko»\f«.U tt

Calculated Streamflow (cfs): /.

Tag No.

oca*/*?
00210

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

HNfQ3 bi -̂»

Site Sketch:

C:\fonns\field\surfwlr.fnu



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

~^L/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484^118 FAX

SURFACE WATER SAMPLING FORM

Station ID: h^-l-'SuJ Project Name: fclCO POST

Location: 5v'I \her~ S>^oo-/v AdLiT

Date: ~ 7 - ^ l - 9 ~ 7 Time:

Weather Conditions: Pt<ftM Ciow:U. ; nd iW/i pA.-i4

Sampling Personnel (Signature): t

FIELD MEASUREMENTS

pH/Temp: $.70 /&9J Dissolved Oxygen/Temp (mg/L): T» 3

Specific Conductance/Temp (//S/cm): 7^2. ((. 3"c

Fe (II) (mg/L): 3*O9 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): Hi6 Calculated Streamflow (cfs): 0.30

COMMENTS: M'uJ ^leuJ , Jifam itpu>4.l('-> ^io/n pcrf> (

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

_ 7/3/797 M30 Ls2_j
II II

Site Sketch:

C:\fomis\field\surfwtr.fmi



ESA CONSULTANTS BMC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: bR- ff- 5> W Project Name: fc\CO POST

Location: t>*^-k- &LLAA ArlsT

Date: "7-30-97

Weather Conditions:

Time: IQOD

a /US.

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: to. 2$ (g> l^.g c. Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/zS/cm): llQ"^ <g I6.(*<1

ci Corretkt-i -fi>*V) 0-71

Fe (II) (mg/L): Fe (total) (mg/L):

Alkalinity (mg/Las CaCO3):

COMME^^'S:

Calculated Streamflow (cfs): O.Ofe

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

1/3D/97 HNfQ3
M 'I

Site Sketch:

C :\foniis\ficld\su rfwl r. (Yin



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

\̂1/ Fort Collins, Colorado 80525
(970) 484-361 1 (970) 484-41 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: bE-jO-$Mv/ _ Project Name: R.\CO POST \fC\W

Location:

Date: ~7/3i/?7 _ Time: 09 QQ

Weather Conditions: fwdl^ /Ko^ctu f roJ!s\e.d) cd( da.* uesS^cla^i $ 2, <£A>-\

Sampling Personnel (Signature): ^

FIELD MEASUREMENTS

pH/Temp: 7.00 7V-Z. Dissolved Oxygen/Temp (mg/L): 5.S

Specific Conductance/Temp Oi/S/cm): ft*/7 /3.? £

Fe (II) (mg/L): O.DO Fe (total)(mg/L): 0.11

Alkalinity (mg/L as CaCO3): V5O Calculated Streamflow (cfs): < 0>Oi

COMMENTS: Da/orgjt /&'»&< ^7^> ckt^^al

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

7 3 J 9 T _ ,

Site Sketch:

C:\fonns\ficld\surfwir.frm



ESA CONSULTANTS ENC.
:' 2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525
(970) 484-3611 (970) 484^118 FAX

SURFACE WATER SAMPLING FORM

Station ID: Dft - 1 5 CL ~ S vv/ _ Project Name: fc\CO POST VciJP

Location: S*JEpt\w\a Cveji\tL lof &(w4 <«o.\4-^^nc< AJ/ X«ioey\ pe+\c*. _

Date: Time:

Weather Conditions: V<*-4

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: "7.69 H>Hee Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp 0/S/cm): ^9.% . //, & "c

Fe (II) (mg/L): 0.00 Fe (total)(mg/L): Q.nD

Alkalinity (mg/L as CaCO3): Calculated Streamflow (cfs):

COMMENTS: sf>Ui<> «* &o FT alre** rood }

lo'

Gotu> -f
-L JCWA **.&

Ta No.

00*11

WATER QUALITY SAMPLES

Dale/Time Preserved Analysis

/too HN/Q3
7 3 1 9 7

Site Sketch:

C:\fomis\field\surfwtr.frm



^ffl^ ESA CONSULTANTS INC.
\^ .> 2637 Midpoint Drive, Suite F

\1/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484^118 FAX

SURFACE WATER SAMPLING FORM

Station ID: bR- Ik- f^UJ Project Name: fclCO POST

Location:

Date: 7-.3O-9T Time:

Weather Conditions: JJ Si6^*; ^£o°F. r<su«u'A4 lA/t II

Sampling Personnel (Signature):

FIELD MEASUREMENTS

pH/Temp: 6>,29 /2.9 c Dissolved Oxygen/Temp (mg/L): £>• Q

Specific Conductance/Temp (/zS/cm): % / ? ^ /Z • 6 V

Fe (II) (mg/L): 0,21 Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): 695 Calculated Streamflow (cfs): O.Q>

COMMENTS: <^jLu> /Vv cLt^^gJ . ^7x3 ^/o^^ . ^**v\okd 10

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

HMQ3_ .

Site Sketch:

H
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ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: hfc- l%- SVyf Project Name: fc\CO POST Vci;p

Location: PdLoifc.£5 PJVE R. £> Old bn'd6f aJ
-^

Date: 7-3Q-97 Time: _h

Weather Conditions: fl\HAtuu3~ - Cp^r^hc* Qo^ 2.O /HIT

Sampling Personnel (Signature): .—JorJJL

FIELD MEASUREMENTS

pH/Temp: "7.S/ (& IQ.l'c. Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp GuS/cm): /03>, 3 (S> \O>(o cc

Fe (II) (mg/L): O. ^ I Fe (total) (mg/L): f. 3O

Alkalinity (mg/L as CaCO3): ^^ Calculated Streamflow (cfs): 2-^^

COMMENTS: /rlucUu| U>atBA; y jerM kc'^/v vtou). ggi/er^l n/7r»rui{kj _d^'H.
A/ui5 «^ nouJ 4H«u;Mj

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

7/1Q/97
if

Site Sketch:

T.SS

C:\fomisVfield\surfwlr.fnu



C3 Discharge Measurement
Procedures and Calculation
Sheets



STANDARD OPERATING PROCEDURE
STREAM FLOW MEASUREMENT

FIELD PROCEDURES-WADING TECHNIQUE WITH FLOW METER

Streamflow measurements of shallow and relatively slow-moving streams can be accomplished
by wading. This method is preferred because of the greater freedom in selecting optimum cross-
sections. A rule of thumb for calculating the maximum amount of water that can be safely
waded is 12-13 fb/second per foot of width (USGS 1977) in the channel thalweg (deepest and
swiftest portion of the flow).

Two persons are required for the streamflow measurement. A sampler works in the water,
setting up the transect tape and taking flow measurements. The second person, the data recorder,
remains on shore to record the data called out by the sampler onto the field data sheet. Flow
meters shall always be calibrated prior to going into the field.

Field procedures for the 'Wading Technique1 are itemized as follows:

1. At the stream survey site, a location is selected for the stream transect. This location
should have a uniform depth, preferably at least 0.5-ft deep, and uniform velocity.
Areas with still or reverse currents, such as eddies behind boulders or areas with fast
chutes, should be avoided. In locations of very low flow, it may be necessary to
physically construct a uniform channel by moving cobbles and small boulders.

2. Next, using survey stakes, the sampler sets up headpins perpendicular to flow. The
origin of the survey tape is anchored to the left headpin (looking downstream), and is
stretched tautly one to two ft above the water and anchored to the right headpin.

3. The data recorder notes the left and right bank tape readings and divides the stream
transect into 20-30 even increments (no more than 10 percent of the discharge should
occur in an individual increment). Longer increments are appropriate for very
uniform flows, shorter increments for abruptly changing flows. Locally shorter
increments may be required if a small number of cells contain a majority of the flow.

4. Beginning at the first station beyond the left bank. The sampler calls out the depth
above streambed. The sampler stands downstream of the tape and to the side of the
measuring point, facing upstream, holding the wading rod vertically. Depths are
recorded to the nearest 0.05 ft. The velocity is then called out after the meter has
stabilized (approximately 10-15 seconds).

5. If the water is less than 2.5-ft deep, a single velocity reading at 40 percent of the
depth above the streambed is made. The standard USGS top-set wading rod is set up
to measure velocities at the 40 percent depth by adjusting a vernier scale on the rod.
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6. For depths greater than 2.5 ft, readings at 20 percent and 80 percent must be
recorded. These calculations may be made either mentally, and agreed upon by both
persons, by using a top-setting rod set at twice and one-half the actual depth, or by
using a calculator prior to taking the velocity measurements. Both velocity readings
are then recorded, with a slashmark (/) separating the two.

7. The procedure is repeated at each vertical.

FIELD PROCEDURES-OTHER TECHNIQUES

Alternative techniques may be necessary when logistical constraints preclude the use of standard
discharge measurements. These will be described in brief only.

1. Surface Velocity Technique (Dunne and Leopold 1978)—This technique
estimates mean velocity from the travel time of floats between a measured
distance and can give a discharge estimate in all wadable rivers. Travel time
is multiplied by 0.8 to give mean velocity of a position in the cross section.
These travel time determinations of velocity should be made at three or more
positions across the stream and averaged to get mean channel velocity.
Velocity is then multiplied by cross sectional area to give discharge.

2. Artificial Control Sections (Church and Kellerhals 1970}—Artificial
control sections may use weirs or Parshall flumes and are particularly useful
in small, steep channels. Discharge is determined by measuring the distance
between the flume/weir invert and the water surface; this relationship must be
calibrated in advance, but may be done prior to installation.

CALCULATIONS

The following calculations can be made either in the field office at the end of the sampling day
or in the office after all fieldwork is complete.

Mean Velocity Calculation
The methods used for calculating the mean velocity at each vertical are 1) six-tenths depth
method, 2) two-point method, and 3) surface method (USGS 1977).

1. Six-tenths depth method—A single measurement at 0.6 depth below the
water surface (equal to 40 percent depth above streambed) provides the mean
water column velocity. This method gives reliable results at depths between
0.3 and 2.5 ft.
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2. Two-point method—Two measurements, at 0.2 and 0.8 depth above
streambed, are averaged to provide the mean water column velocity. This
method gives accurate results at depths above 2.5 ft.

3. Surface method—A single surface measurement is multiplied by a
coefficient, usually 0.85, to calculate mean water column velocity. This
method is used when velocities and depths are too low for current meter
measurement.

Discharge Calculation

The velocity-area method is used to calculate total stream discharge. This method consists of
summing the products of partial cross-section areas and average velocities for each of those
sections. The mid-section method for calculating partial cross-section areas assumes that the
velocity measurement taken at each depth sampling point represents the mean velocity in the
partial rectangular cross-sectional area. This partial cross-sectional area extends laterally from
half the distance from the preceding vertical to half the distance to the next vertical, and
vertically from the water surface to the measured depth. This method is recommended over the
mean-section method, which averages both the depth and velocity from adjacent verticals to
derive the discharge between the verticals (USGS 1977).

Computations for calculating the discharge on the field data sheet are as follows:

1. The distance, depth, and velocity columns are recorded in the field.

2. Average velocities are calculated for those sections measured by the two-point
aind surface methods and recorded in red ink on the data sheet.

3. The segment partial areas are calculated for each vertical by adding half the
distance from the previous vertical to half the distance to the next vertical, and
multiplying this sum by the recorded depth. If the depth at the left or right
bank (first and last vertical) is zero, the discharge for half of the first section
is calculated as zero because the velocity is zero.

4. The segment flow for each vertical is calculated by multiplying segment
partial area by the velocity.

5. All segment flows are totaled to arrive at total flow.

G:\PROJECTS\RJCO\SW97DAT\APPC.WPD



Discharge Measurement Calculation Sheet - Rico, Colorado
Fall 1996

Location: Argentine Seep Flow (SVS-12)
Method: Parshall Flume - Reference Table D-l
Date: October 22, 1996
water level in flume = 0.22 ft flow rate = . 10 cfs

Location: Silver Swan Adit (DR-7-SW)
Method:
Date:
volume (gal)

1.1
1.1
1.1

Volumetric
October 23, 1996

time (sec)
5.0
7.0
7.0

flow rate (gpm)
13.2
9.43
9.43

average

flow rate (cfs)
.029
.021

.024

Location: Santa Cruz Adit Discharge (DR-8-SW)
Method:
Date:
volume (gal)

0.9
0.9
0.9
0.9

Volumetric
October 23, 1996

time (sec)
7.2
6.6
6.3
6.5

flow rate (gpm)
7.50
8.16
8.58
8.28

flow rate (cfs)
.017
.018
.019
018

average .018

Location: Rico Boy Adit Discharge (DR-16-SW)
Method: Volumetric
Date: October 23, 1996
volume (gal) time (sec) flow rate (gpm)

1.0 15.0 4.0
1.0 15.0 4.0
1.0 15.0 4.0

flow rate (cfs)
.009
.009
009

average .009



DISCHARGE MEASUREMENT NOTES

Location:

Meter:

Model No.

SVS-5 Project: RICO

Marsh McBirney

RMB2000

Compuled
By: BMG

Horiz
StalJon

(ft)

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
1050
11.00

TOTALS

Width

(ft)

0.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00

Stan
ToneOiTj): 11:40 AM Page 1 OC1 Page

Date: 10-72/96

Party: Todd Sullivan, Steve Story

Checked
Date: l6-Dec-96 By. ,-̂ J

Total
Depth

Of
Water

(ft)

LEW
0.00
0.30
0.40
0.60
060
060
0.60
055
0.80
080
0.70
0.60

. 0.50
0.60
0.50
0.50
0.20
0.30
0.20

REW

Water
Surface
To EloL Effect.

Oflce Depth

(ft) (ft)

0.00
0.30
0.40
0.60
0.60
0.60
0.60
0.55
0.80
0.80
0.70
0.60
0.50
0.60
0.50
0.50
0.20
0.30
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

L^ Dale: £

Point
Prop. Velocity
Depth (ft/sec)

0.00
-0.12
-0.10
0.10
0.45
0.62
0.30
0.08
1.17
0.42
0.16
0.52
0.65
0.29
0.11
0.15
0.13
0.16
0.14

Slop
TimeOin):

2 -/&-%?

Mean
And/Or
Ice Cor.
Vertical
Velocity

(ft/tec)

0.00
-0.12
-0.10
0.10

0.45
0.62
0.30
0.08
1.17
0.42
0.16
0.52
065
0.29
0.11
0.15
0.13
0.16
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000

Cell
Area

(•qft)

0.00
0.15
0.20
0.30
0.30
0.30
0.30
0.28
0.40
0.40
0.35
0.30
0.25
0.30
0.25
0.25
0.10
0.15
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

•4.68

Weather Very Cold; 1 0 Peg F. Calm

1:25 PM Cross Section: 2O1 UPSTRM FROM CULVERT

Cell
Dbch.

(cfi) Other/Comments

0.000
-0.018
-0.020
0.030
0.135
0.186
0.090
0.022
0.468
0.168
0.056
0.156
0.163
0.087
0.028
0.038
0.013
0.024
0.014
0.000
0.000
0.000
0.000
0.000
o.ooo
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.640

REMARKS-



DISCHARGE MEASUREMENT NOTES

Location: SVS-8 Project: RICO

Meier: Marsh McBimey

Model No. RMB2000

Computed
By: BMG

Horiz.
Station

(ft)

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00

TOTALS

Width

(ft)

0.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9.00

Start
Time(hrs): 230 PM Page 1 Of I Page

Date: 10/22/96

Party: Todd Sullivan, Steve Story

Checked
Dale: 16-Dec-96 By: -<3,

Total
Depth

Of
Water

(ft)

LEW
0.00
0.40
0.50
0.60
0.75
0.80
0.95
0.95
0.90
0.95
1.05
0.85
0.90
0.60
0.55
0.70
0.40

REW

Water
Surface
To Bot. Efiecl.

Of Ice Depth

(ft) (ft)

0.00
0.40
0.50
0.60
0.75
0.80
0.95
0.95
0.90
0.95
1.05
0.85
0.90
0.60
0.55
0.70
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

d Date: /;

Point
Prop. Velocity

Depth (ft/sec)

0.00
-0.02
-0.05
0.05
0.10
0.16
0.11
0.36
0.50
0.50
0.38
0.64
0.81
0.62
0.80
0.76
0.08

Weather: 25 Peg F: Calm
Stop
Time(hrs): 2:55 PM Cross Section: 301 DSTRM FROM CULVERT

Mean
And/Or
Ice Cor.
Vertical
Velocity

(fVsec)

0.00
-0.02
-0.05
0.05
0.10
0.16
0.11
0.36
0.50
0.50
0.38
0.64
0.81
0.62
0.80
0.76
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.00
0.20
0.25
0.30
0.38
0.40
0.48
0.48
0.45
0.48
0.53
0.43
0.45
0.30
0.28
0.35
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.96

Cefl
Disch.
(cfs) Other/Comments

0.000
-0.004
-0.013
0.015
0.038
0.064
0.053
0.173
0.225
0.240
0.201
0.275
0.365
0.186
0.224
0.266
0.016
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

2.324

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location. DR-l-SW Project: RICO
Start
Time(hrs): 4:00 PM Page I Of 1 Page

Method: Float Method Date: 10/23/96 Weather: Cloudy. Windy. 45 Peg F

Model No.

Computed
By:

N/A Party: Todd Sullivan, Steve Story
Stop

Time(hrs): 4:25 PM Cross Section: East Channel of Dolores River

BMG Dale:
Checked

l6-Dec-96 By: Date:

Horiz.
Station

(ft)

Width

(ft)

Total
Depth

Of
Water

(ft)

Water
Surface
To Bot.

Of lee

(ft)

E0ect.
Depth

(ft)

Prop
Depth

Point
Velocity
(ft/sec)

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

Cell
Area

(sqft)

Cell
Disch.
(cfe) Other/Comments

o.oo o.oo u;w
0.20 0.20 0.00
0.40 0.20 0.26
0.60 0.20 0.28
0.80 0.20 0.34
1.00 0.20 035
1.20 0.20 0.18
1.40 0.20 0.32
1.60 0.20 0.23
1.80 0.20 025
2.00 0.20 0.23
2.20 0.20 0.04
2.40 0.20 0.17
2.60 0.20 0.21
2.80 0.20 0.15
3.00 0.20 0.05
3.20 0.20 0.00
3.40 0.20 0.15
3.60 0.20 0.13
3.80 0.20 0.10
4.00 0.20 REW

0.00
0.00
000
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.26
0.28
0.34
0.35
0.18
0.32
0.23
0.25
0.23
0.04
0.17
0.21
0.15
0.05
0.00
0.15
0.13
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.56
0.66
0.71
0.71
0.59
0.71
0.59
0.45
0.56
0.48
0.48
0.40
0.24
0.23
0.00
0.22
0.21
0.19

0.00
0.56
0.66
0.71
0.71
0.59
0.71
0.59
0.45
0.56
0.48
0.48
0.40
0.24
0.23
0.00
0.22
0.21
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.000
0.05 0.028
0.06 0.040
0.07 0.050
0.07 0.050
0.04 0.024
0.06 0.043
0.05 0.030
0.05 0.023
0.05 0.028
0.01 0.005
0.03 0.014
0.04 0.016
0.03 0.007
0.01 0.002
0.00 0.000
0.03 0.007
0.03 0.006
0.02 0.004
0.00 0.000
0.00 0.000
0.00 0000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

TOTALS 4.00 0.70 0.377

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location: DR-2-SW

Meter: Marsh McBimey

Model No. RMB2000

Computed
By: BMG

Horiz.
Station

(ft)

4.00
5.00
6.00
700
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.50
20.00
21.50
23.00
24.50
26.00
27.50
2950

TOTALS

Width

(ft)

0.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00
.00
.00
.00
.50
.50
.50
.50
.50
.50
.50

2.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.50

Project: RICO
Start
Time(hrs): 1 1 :23 AM Page 1 Of 1 Page

Date: 10/24/96

Party: Todd Sullivan, Steve Story

Checked ^
Date: 16-Dec-96 By: x — v A

Total
Depth

Of
Water

(ft)

LEW

0.90
1.50
1.90
1.80
1.90
1.70
1.60
1.40
1.20
1.40
1.30
1.10
1.30
1.10
1.00
0.80
0.60
0.60
0.50
030

REW

Water
Surface
To Bot. Effect.

Oflce Depth

(ft) (ft)

0.90
1.50
1.90
1.80
1.90
1.70
1.60
1.40
1.20
1.40
1.30
1.10
1.30
1.10
1.00
0.80
0.60
0.60
0.50
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

*A Date: (j

Point
Prop. Velocity

Depth (ft/sec)

0.14
1.03
2.39
2.34
2.17
2.14
2.17
1.72
1.61
1.79
1.35
1.80
1.30
1.14
1.21
0.78
0.82
0.75
0.43

-0.04

Weather: Slightly Windy. 45 Peg F
Stop
Time(hrs): 11:45 AM Cross Section: Near the West RICO Bridge

L-/*-&

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

0.14
1.03
2.39
2.34
2.17
2.14
2.17
1.72
1.61
1.79
1.35
1.80
1.30
1.14
1.21
0.78
0.82
0.75
0.43

-0.04
000
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.90
1.50
1.90
1.80
1.90
1.70
1.60
1.40
1.20
1.40
1.30
1.10
1.63
1.65
1.50
1.20
0.90
0.90
0.75
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.76

Cell
Disch.
(cfs) Other/Comments

0.126
1.545
4.541
4.212
4.123
3.638
3.472
2.408
1.932
2.506
1.755
1.980
2.119
1.881
1.815
0.936
0.738
0.675
0.323
-0.021
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

40.704

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location: DR^t-SW

Meter: Marsh McBimcy

Model No. RMB2000

Computed
By: BMG

Horiz.
Station

(ft)

4.00
5.00
6.50
8.00
9.50

11.00
12.50
14.00
15.50
17.00
18.50
20.00
21.50
23.00
24.50
26.00
27.50
29.00
30.50
32.00

TOTALS

Width

(ft)

0.00
1.00
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

28.00

Project: RICO
Stan
Time(hrs):

Date: 10/24/96

Party: Todd Sullivan, Steve Story

i:50AM Page 1 Of 1 Page

Wealher: Calm. 0 Dee F
Slop
Time(hrs): 9:30 AM Cross Section: Downstream from RICO

Checked ^\ .
Date: 16-Dec-96 By: -~J^*A Date: / £-lt,-9£l

Total
Depth

Of
Water

(ft)

LEW
0.20
0.30
0.30
0.60
0.80
0.90
1.10
1.50
1.60
1.90
1.80
1.70
1.90
1.80
1.30
0.70
0.70
0.20

REW

Water
Surface
To Bot. Effect.

Of Ice Depth

(ft) (ft)

0.20
0.30
0.30
0.60
0.80
0.90
1.10

1.50
1.60
1.90
1.80
1.70
1.90
1.80
1.30
0.70
0.70
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Point
Prop. Velocity

Depth (ft/sec)

0.00
0.00
0.09
0.38

0.53
0.85
0.55
1.06
1.87
1.87
2.51
2.25
1.57
1.61
0.88
0.19
0.21
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

0.00
0.00
0.09
0.38
0.53
0.85
0.55
1.06
1.87
1.87
2.51
2.25
1.57
1.61
0.88
0.19
0.21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.25
0.45
0.45
0.90
1.20
1.35
1.65
2.25
2.40
2.85
2.70
2.55
2.85
2.70
1.95
1.05
1.05
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

28.90

Cell
Disch.
(cfs) Other/Comments

0.000
0.000
0.041
0.342
0.636
1.148
0.908
2.385
4.488
5.330
6.777
5.738
4.475
4.347
1.716
0.200
0.221
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

38.752

REMARKS:

File: Q9eOCT.XLS; Sheet DR-4-SW



DISCHARGE MEASUREMENT NOTES

Location:

Method:

Model No.

DR-6-SW

Float Method

N/A

Computed
By: BMG

Horiz.
Station

(ft)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.20
1.30
1.40
1.50
1.60
1.70

TOTALS

Width

(ft)

0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20
0.10
0.10
0.10
0.10
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.70

Project: RICO
Start
Time(hrs): 10:45 AM Page 1 Of 1 Page

Date. 10/23/96

Party: Todd Sullivan, Steve Story

Weather: Clear. Calm. 40 Peg F
Stop
Time(hrs): 1 1 :20 AM Cross Section: Silver Swan Wetlands Discharge

aia*ed A //
Date: 16-Dec-96 By. ~\_/VV Date: 12.-IG,*9&>

Total
Depth

Of
Water

(ft)

LEW
0.17
0.17
0.14
0.14
0.20
0.20
0.20
0.20
0.20
0.19
0.16
0.17
0.15
0.08
0.03

REW

Water
Surface
To Bot. Effect.

Oflce Depth

(ft) (ft)

0.17
0.17
0.14
0.14
0.20
0.20
020
0.20
0.20
0.19
0.16
0.17
0.15
0.08
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Point
Prop. Velocity

Depth (ft/sec)

0.00
0.09
0.00
0.22
0.34
0.33
0.42
0.40
0.53

0.43
0.38
0.20
0.00
0.00
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

0.00
0.09
0.00
0.22
0.34

0.33
0.42
0.40
0.53
0.43
0.38
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

Cell
Area

(so, ft)

0.02
0.02
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
000
0.00

0.26

Cell
Disch.
(cfs) Other/Comments

0.000
0.002
0.000
0.002
0.007
0.007
0.008
0.008
0.011

0.013
0.008
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.070

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Method:

Model No.

Computed
By:

Horiz.
Station

(ft)

0.00
0.20
0.40
0.60
0.80
1.00
1.20
140
160
1.80
2.00
2.20
2.40
2.60

TOTALS

Start
DR-9-SW Project: RICO Tirne(hrs): 12:OOPM Page 1 Of 1 Page

Float Method Date: 10/23/96

N/A

Weather: Sliphllv Windy. 55 Peg C
Stop

Partv: Todd Sullivan. Steve Storv Timefhrsl: 12:30 PM Cross Section: Santa Cruz Wetlands Discharge

Checked /~l f
BMG

Width

(ft)

0.00
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.60

Date: 16-Dec-96

Total
Depth Water

Of Surface
Water To Bot.

(ft) Of Ice

(ft)
LEW

0.04
0.10
0.17
0.22
0.31
0.34
0.35
0.30
0.22
0.11
0.05
0.02

REW

By: -->_/

Effect.
Depth

(ft)

0.04
0.10
0.17
0.22
0.31
0.34
0.35
0.30
0.22
0.11
0.05
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

M_ Date: L2^2(>

Mean
And/Or
Ice Cor.

Point Vertical
Prop. Velocity Velocity

Depth (ft/sec) (ft/sec)

0.27 0.27

0.31 0.31
0.33 0.33
0.37 0.37
0.32 0.32
0.37 0.37
036 0.36
0.32 0.32
0.37 0.37
0.40 0.40
0.42 0.42
0.33 0.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.01

0.02
0.03
0.04
0.06
0.07
0.07
0.06
0.04
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.43

Cell
Disch.

(cfs) Other/Comments

0.003
0.006
0.010
0.015
0.019
0.026
0.025
0.019
0.015
0.008
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000

0.150

REMARKS.



DISCHARGE MEASUREMENT NOTES

Location: DR-18-SW

Meter: Marsh McBimey

Model No. RMB2000

Computed
By: BMG

Horiz.

Station

(ft)

4.00
6.00
8.00

10.00
12.00
14.00
16.00
18.00
20.00

22.00
24.00

26.00

28.00
30.00

32.00

34.00

36.00

38.00

40.00

TOTALS

Width

(ft)

0.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36.00

Project: RICO

Stan

Time(hrs): 10:23 AM Page 1 Of 1 Page

Date: 10/2*96

Party: Todd Sullivan, Steve Story

Checked

Date: 16-Dec-96 By: ^-^J*

Total

Depth

Of
Water

(ft)

LEW
0.35
0.50
1.10
1.50
2.00
2.35
2.60
2.30
2.40
2.20
1.90
1.90
1.70
1.50
1.50
1.00
0.55

REW

Water

Surface

To Bot. Effect.
Of Ice Depth

(ft) (ft)

0.35
0.50
1.10
1.50
2.00
2.35
2.60
2.30
2.40
2.20
1.90
1.90
1.70
1.50
1.50
1.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

£j Date: /J

Point

Prop. Velocity

Depth (ft/sec)

-0.02
0.11
0.12
0.22
0.37
0.52
0.57
0.65
0.46
0.93
0.90
1.12
1.05
0.89
0.84
0.72
0.07

Weather: Clear. Calm: 20 Dee C

Stop

Time(hrs): 10: 50 AM Cross Section: At Abandon Bridge Abutment

\-Ho-9b

Mean

And/Or

Ice Cor.

Vertical

Velocity

(ft/sec)

-0.02
0.11
0.12
0.22
0.37
0.52
0.57
0.65
0.46
0.93
0.90
1.12
1.05
0.89
0.84
0.72
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.70
1.00
2.20
3.00
400
4.70
5.20
4.60
4.80
4.40
3.80
3.80
3.40
3.00
3.00
2.00
1.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00

54.70

Cell

Disch.
(cfc) Other/Comments

-0.014

0.110
0.264

0.660

1480
2444

2.964

2.990
2.208

4.092

3.420

4.256
3.570

2.670

2.520

1.440
0.077

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

35.151

REMARKS:

Fik: Q960CT.XLS; SheeL DR-I8-SW



Discharge Measurement Calculation Sheet - Rico, Colorado
Winter 1997

Location: Argentine Seep Flow (SVS-12)
Method: Parshall Flume - Reference Table D-l
Date: January 21, 1997
water level in flume = 0.25 ft flow rate = . 12 cfs = 53.9 gpm

Location: Santa Cruz Adit Discharge (DR-8-SW)
Method: Volumetric
Date: January 22, 1997
volume (gal) time (sec) flow rate (gpm) flow rate (cfs)

0.96 4.0 14.4 .032
0.96 4.0 14.4 .032
0.90 3.5 154 034

average 14.7 average .033

Location: Rico Boy Adit Discharge (DR-16-SW)
Method: Volumetric
Date: January 22, 1997
volume (gal) time (sec) flow rate (gpm) flow rate (cfs)

1.9 33.0 3.45 .008
2.0 34.0 3.53 .008
2.0 34.0 3 53 008

average 3.50 average .008



DISCHARGE MEASUREMENT NOTES

Location: DR-l-SW

Method: Floating Velocity

Model No. NA

Computed
By: TAS

Horiz.
Station

(ft)

-0.25
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75

TOTALS

Width

(ft)

0.00
0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3.75

Date:

Total
Depth

Of
Water

(ft)

LEW
0.40
0.52
0.62
0.44
0.48
0.31
0.22
0.30
0.15
0.05
0.10
0.06
0.05
0.05
0.00

REW

Start
Project: RICO Time(hrs): 2:40 Page 1 Of 1 Page

Dale: Jan. 22, 1997 Weather: 30 degrees F, calm, 2 ft of snow
Stop

Party: Todd Sullivan/Steve Story Time(hrs): 3:10 Cross Section: East channel of Dolores River

Checked
19-M«r-97 By: BMG/ $£ Date: 20-Mar-97

Point-
Velocity

(ft/sec)

0.00
0.56
0.66
0.71
0.71
0.59
0.71
0.59
0.45
0.56
0.48
0.48
0.40
0.24
0.23

Cell
Area

(sqft)

0.10
0.13
0.16
0.11
0.12
0.08
0.06
0.08
0.04
0.01
0.03
0.02
0.01
0.01
0.00

0.%

Cell
Disch.
(cfs) Other/Comments

0.000
0.073
0.106
0.078
0.085
0.047
0.043
0.047
0.018
0.006
0.014
0.010
0.004
0.002
0.000

0.533

REMARKS:



Discharge Measurement Calculation Sheet - Rico, Colorado
Spring 1997

Location: Argentine Seep Flow (SVS-12)
Method: Parshall Flume - Reference Table D-l
Date: April 16, 1997
water level in flume = 0.24 ft flow rate = . 11 cfs = 49 gpm

Location: Santa Cruz Adit Discharge (DR-8-SW)
Method:
Date:
volume (gal)

1.0
1.0
1.0

Volumetric
April 16, 1997

time (sec)
2.0
2.5
1.9

flow rate (gpm) flow rate (cfs)
30
24
32

0.067
0.054
0070

average 0.064 less 20% = 0.051 cfs

Location: Rico Boy Adit Discharge (DR-16-SW)
Method:
Date:
volume (gall)

1.8
1.9
1.7

Volumetric
April 16, 1997

time (sec)
17.2
17.4
15.6

flow rate (gpm)
6.28
6.55
6.54

flow rate (cfs)
0.014
0.015
0015

average 0.015 cfs



DISCHARGE MEASUREMENT NOTES

Location: SVS-5 Project: RICO

Meter: Marsh McBimey

Model No. RMB2000

Computed
By: BMG

Horiz.
Station

(ft)

1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.20
5.20

Width

(ft)

0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Start
Time(hrs): 1 1 :20 AM Page 1 Of 1 Page

Date: 04/16/97 Description: Moderate Flow - 2' of Snow on Banks
Stop

Party: Todd Sullivan, Bill Schenderlein Time(hrs):

Checked
Date: 15-May-97 By:

Total
Depth

Of
Water

(ft)

0.00
0.15
0.25
0.30
0.30
0.30
0.30
0.30
0.35
0.35
0.45
0.60
0.60
0.60
0.55
0.55
0.50

Water
Surface
To Bot. Effect.
Oflce Depth

(ft) («)

0.15
0.25
0.30
0.30
0.30
0.30
0.30
0.35
0.35
0.45
0.60
0.60
0.60
0.55
0.55
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/sec)

0.62
0.03
0.10
0.01
0.53
0.95
1.72
2.05
2.09
2.14
2.38
1.72
2.17
1.40
0.91
1.07

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

0.62
0.03
0.10
0.01
0.53
0.95
1.72
2.05
2,09
2.14
2.38
1.72
2.17
1.40
0.91
1.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.04
0.06
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.11
0.15
0.15
0.15
0.14
0.19
0.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Disch.
(cfc) Other/Comments

0.025
0.002
0.008
0.001
0.042
0.076
0.138
0.185
0.188
0.235
0.357
0.258
0.326
0.196
0.173
0.118
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

TOTALS 4.20 1.68 2.328

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location: SVS-8 Project RICO

Start

Time(hn): 3:10PM Page 1 Of I Page

Meter March McBimey

Model No. RMB2000

Computed

By. BMO

Horiz.
Station

(ft)

1. 00
1.50
2.00
2.50
J.OO
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
9.50

Width

(ft)

0.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date: 04rt6/97
Stop

Party: Todd Sullivan, Bill Schenderlein Time(hrs):

Chocked

Dae: 02-Jun-!>7 By:

Total

Depth

or
Water

(ft)

LEW
0.20
0.30
0.45
0.55
0.65
0.70
0.90
0.95
0.85
1. 00
0.60
0.90
0.80
0.50
0.50
0.65
0.65
REW

Water

Surface
To Bot Effect

Of Ice Depth

(ft) (ft)

0.20
0.30
0.45
0.55
0.65
0.70
0.90
0.95
0.85
1.00
0.60
0.90
0.80
0.50
0.50
0.65
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/tec)

0.00
-008
000
0.03
0.05
0.12
0.14
0.40
0.53
0.39
0.49
0.69
0.87
0.86
0.58
0.75
0.75

Mean

And/Or
Tee Cor.
Vertical
Velocity

(ft/KC)

0.00
-0.08
0.00
0.03
0.05
0.12
0.14
0.40
0.53
0.39
0.49
0.69
0.87
0.86
0.58
O.T5
0.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo

Cell

Area

(«qft)

0.10
0.15
0.23
0.78
0.33
0.35
0.45
0.48
0.43
050
0.30
0.45
0.40
0.25
0.25
O.JJ
0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Description: Silver Creek Below Argentine Tailinea.
25 feet below culvert

Cell
Dnch.
(c6) Other/Comments

0.000
-0.012
0.000
0.008

0.017
0.042
0.063

O.T92
0.228
0.195
0.147

0.511
0.348
0.215
0.145
0.248

0.120
0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

TOTALS 8.56 5.44 2.267

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location: DR-I-SW Project: RJCO

Meter: Marsh McBimey

Model No. RMB2000

Computed
By: BMG

Horiz.
Station

(ft)

0.25
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.50
5.50

\

TOTALS

Width

(ft)

0.00
0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.25

Start
Time(hrs): 9:20 AM Page 1 Of 1 Page

Date: 04/17/97 Descrintion: Abundant Fe Precipitates in Channel
Stop

Party: Todd Sullivan, Bill Schenderlein Time(hrs):

Checked
Date: 15-May-97 By:

Total
Depth

Of
Water

(ft)

0.65
0.50
0.60
0.50
0.40
0.45
0.50
0.60
0.60
0.45
0.55
0.50
0.35
0.35
0.35
0.35
0.35
0.20
0.20
0.10

Water
Surface
To Bot. Effect.

Oflce Depth

(ft) («)

0.65
0.50
0.60
0.50
0.40
0.45
0.50
0.60
0.60
0.45
0.55
0.50
0.35
0.35
0.35
0.35
0.35
0.20
0.20
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/sec)

0.01
0.02
0.05
0.10
0.07
0.12
0.08
0.10
0.11
0.12
0.10
0.09
005
0.03
0.02
0.00
0.00
0.00
0.01
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/sec)

0.01
0.02
0.05
0.10
0.07
0.12
0.08
0.10
0.11
0.12
0.10
0.09
0.05
0.03
0.02
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.08
0.13
0.15
0.13
0.10
0.11
0.13
0.15
0.15
0.11
0.14
0.13
0.09
0.09
0.09
0.09
0.09
0.05
0.10
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.15

Cell
Disch.
(cfs) Other/Comments

0.001
0.003
0.008
0.013
0.007
0.013
0.010
0.015
0.017
0.013
0.014

0.012
0.005
0.003
0.002
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.137

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location: DR-2-SW Project: RICO

Meier Marsh McBimey

Model No RMB2000

Computed
By: BMG

Horiz.
Suiion

(ft)

7.50
8.00

10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
36.00
37.50
37.50

TOTALS

Width

(ft)

0.00
0.50
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.00

Stan
TimeChrs): 12:OOPM Page) Of 1 Page

Date: 04/18/97 Description: Dolores River at Weil Rico Bridge
Stop

Party: Todd Sullivan, Bill Schendcrlein Time(hrs):

Checked
Date: 02-hm-97 By.

Total
Depth

Of
Water

(ft)

REW
0.30
0.45
0.50
0.65
0.90
1.10
0:50

1. 00
1.40
1.50
1.60
1.60
2.40
2.30
1.40
0.80
LEW

Water
Surface
To Bot. Effect.

Oflce Depth

(ft) TO

0.30
0.45
0.50
0.65
0.90
1.10
O.SO
1.00
1.40
1.50
1.60
1.60
2.40
2.30
1.40
0.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/sec)

0.14
0.52
0.03
1.26
1.90
1.95
2.30
1.81
2.34
3.12
2.53
2.50
2.02
2.66
1.44
0.66

Mean
AnttfOr
Ice Cor.
Vertical
Velocity
(ft/sec)

0.14
0.52
0.03
1.26
1.90
1.95
2.30
1.81
2.34
3.12
2.53
2.50
2.02
2.66
1.44
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.38
0.90
1.00
1.30
1.80
2.20
1.00
2.00
2.80
3.00
3.20
3.20
4.80
4.60
2.45
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00

35.23

Cell
Disch.
(cfs) Other/Comments

0.053
0.468
0.030
1.638
3.420
4.290
2.300
3.620
6.552
9.360
8.096
8.000
9.696

12.236
3.528
0.396
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

73.683

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Meter:

Model No.

DR-4-SW Project: RJCO

Marsh McBimey

RMB2000

Computed

By: BMG

Horiz.
Station

W)

4.50
4.50
6.00
7.50
9.00

10.50
12.00
13.50
15.00
16.50
18.00
19.50
21.00
22.50
24.00
25.50
27.00
28.50
30.00
31.50
33.00
34.50

TOTALS

Width

W

0.00
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.00

Start

Time(hrs): 8:00 AM Page 1 Of 1 Page

Date: 04/18/97 Description: Dolores River at Rico Cemetarv
Stop

Party: Todd Sullivan, Bill Schenderlein Time(hrs):

Checked
Date: 03-Jim-97 By:

Total
Depth

Of
Water

(ft)

REW
0.35
0.60
1.00
1.90
2.10
2.10
2.20
2.00
2.30
2.00
1.50
1.40
1.10
0.90
0.80
0.60
0.60
0.40
0.30
0.30
LEW

Water
Surface
To Bot. Effect.

Of Ice Depth

(ft) (ft)

0.35
0.60
1.00
1.90
2.10
2.10
2.20
2.00
2.30
2.00
1.50
1.40
1.10
0.90
0.80
0.60
0.60
0.40
0.30
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date

Point
Prop. Velocity

Depth (ft/scc)

0.00
0.91
0.31
1.49
1.46
2.66
2.71
2.99
2.94
2.25
1.93
1.38
1.23
1.08
0.87
0.94
1.54

1.00
0.45
0.44

Mean
And/Or
Ice Cor.
Vertical
Velocity

(ft/sec)

0.00
0.91
0.31
1.49
1.46
2.66
2.71
2.99
2.94
2.25
1.93
1.38
1.23
1.08
0.87
0.94
1.54
1.00
0.45
0.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00

Cell
Area

(sqft)

0.53
0.90
1.50
2.85
3.15
3.15
3.30
3.00
3.45
3.00
2.25
2.10
1.65
1.35
1.20
0.90
0.90
0.60
0.45
4.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

41.18

Cell
Disch.
(cfc) Other/Comments

0.000
0.819
0.465
4.247
4.599
8.379
8.943
8.970

10.143
6.750
4.343
2.898
2.030
1.458
1.044
0.846
1.386
0.600
0.203
2.178
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

70.301

REMARKS:

file: Q97APR.XLS; Sheet DR-4-SW



DISCHARGE MEASUREMENT NOTES

Location:

Method:

Model No.

DR-6-SW Project: RICO

Float Method

N/A

Computed
By: BMG

Horiz.
Station

(ft)

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
2.75

Width

(ft)

0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Stan
Time(hrs): 3:30 PM Page 1 Of 1 Page

Date: 04/17/97 Description: Moderate Flow. Clear
Stop

Party: Todd Sullivan. Bill Schenderlein Time(hrs):

Checked
Dale: 15-May-97 By:

Total
Depth

Of
Water

(ft)

0.00
0.10
0.13
0.24
0.28
0.31
0.33
0.31
0.29
0.17
on
0.08

Water
Surface
To Bol. Effect

Oflce Depth

.(ft) («)

0.10
0.13
0.24
0.28
0.31
0.33
0.31
0.29
0.17
0.11
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/sec)

0.58
0.93
1.32
1.20
i.36
1.08
0.97
0.75
0.63
0.41
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity

(ft/sec)

0.58
0.93
1.32
1.20
1.36
1.08
0.97

0.75
0.63
0.41
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.03
0.03
0.06
0.07
0.08
0.08
0.08
0.07
0.04

0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Disch.
(cfc) Other/Comments

0.017
0.028
0.079
0084
0.109
0.086
0.078
0.053
0.025
0.012
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0.000
0.000
0.000
0.000

TOTALS 2.75 0.58 0.571

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Method.

Model No.

DR-9-SW Project: RICO

Float Method

N/A

Computed
By: BMG

Horiz.
Station

(ft)

0.00
0.25
0.50
0.75
1.00
1.25
1.50

1.75
2.00
2.25
2.50
175
3.00
3.25
3.50
3.50

TOTALS

Width

(ft)

0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.50

Start
Time(hrs): 1 1 :25 PM Page 1 Of 1 Page

Dale: 04/17/97 Description: Low Flow. Clear
Stop

Party: Todd Sullivan, Bill Schenderlein Time(hrs):

Checked
Date: 02-Jun-97 By:

Total
Depth

Of
Water

(ft)

REW
0.80
0.12
0.22
0.29
0.39
0.43
0.49
0.51
0.45
0.37

0.24
0.10
0.05
0.05
LEW

Water
Surface
To Bot. Effect.
Oflce Depth

(ft) («)

0.80
0.12
0.22
0.29
0.39
0.43
0.49
0.51
0.45
0.37
0.24
0.10
0.05
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/sec)

0.21
0.40
0.48
0.55
0.60
0.67
0.52
0.48
0.61
0.67

0.62
0.56
0.49
0.43

Mean
And/Or

Ice Cor.
Vertical
Velocity
(ft/sec)

0.21
0.40
0.48
0.55
0.60
0.67
0.52
0.48
0.61
0.67

0.62
0.56
0.49
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.20
0.03
0.06
007
0.10
0.11

0.12
0.13
O i l
009
0.06
0.03
0.01
0.01
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.13

Cell
Disch.
(cfc) Other/Comments

0.042
0.012
0.029
0.039
0.060
0.074

0.062
0.062
0.067
0060
0.037
0.017
0.005
0.004

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.570

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location.

Meier

Model No.

DR-18-SW

'Aanh McBimey

RMB2000

Computed
By; BMO

Horn.
Station

(ft)

9.00
11.00
13.00
15.00
17.00
19.00
21.00
23.00
25.00
27.00
29.00
31.00
33.00
35.00
37.00
39.00
41.00
43.00
45.00

TOTALS

Width

(ft)

0.00
2.00
200
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
200
2.00
2.00
2.00
2.00
2.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00
0.00
0.00

36.00

Project: RICO
Start
TimeOin). 10:50 AM Page 1 Of 1 Page

Date: 04/18/97 Description: Dolores River at Old Bridge Abutment
Stop

Party. Todd Sullivan, Bill Schenderlein Time(hn):

Checked
Dal.:: 27-May-97 By:

Total
Depth

Of
Witer

(ft)

REW
O.liS

I.ZO
1.50
1.30
1.70
2.00
2.20
2.40
2.30
2.30
2.SO
2.30
I . SO
I.'IO
1.30
O.S5
0.65
LEW

Water
Surface
To But. Effect

Ofloe Depth

(ft) (ft)

0.65
1.20
1.50
1.30
1.70
2.00
2.20
2.40
2.30
2.30
2.50
2.30
1.80
\.40
1.30
0.85
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
o.oo
0.00
0.00
0.00
0.00

Date:

Point
Prop. Velocity

Depth (ft/iec)

0.52
1.00
1.37
1.78
.80

64

.47

.31

.14

.19

.18

.01
0.84
0.80
0.68
0.55
0.26
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity
(ft/iec)

0.52
1.00
1.37
.78
.80
.64
.47
.31
.14
.19
.18
.01

0.84
0.80
0.68
0.55
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo

Cell
Area

(K)ft)

1.30
2.40
3.00
2.60
3.40
4.00
4.40
4.80
4.60
4.60
5.00
4.60
3.60
2.80
2.60
1.70
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
000
000
0.00

56.70

Cell
Disch.
(cfs) Other/CommenU

0.676
2.400
4.110
4.628
6.120
6.560
6.468
6.288
5.244
5.474
5.900
4.646
3.024
2.240
1.768
0.935
0.338
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

66.819

REMARKS:

Fife: Q97APR.XLS; Shert DR-I8-SW



Discharge Measurement Calculation Sheet - Rico, Colorado
Summer 1997

Location: Argentine Seep Flow (SVS-12)
Method: Parshall Flume - Reference Table D-l
Date: July 29, 1997
water level in flume = 0.27 ft flow rate = 0.13 cfs

Location: Rico Boy Adit (DR-16-SW)
Method: Volumetric
Date: July 30, 1997
volume (gal) time (sec) flow rate (gpm) flow rate (cfs)
1.5 14.6 6.2 0.01
1.6 15.3 6.3 0.01
1.8 15.1 7.2 (L02

Average 0.01

G:\PROJECTS\RICO\SWREP97\DISCHRG.WPD



DISCHARGE MEASUREMENT NOTES

Location: SVS-5

Meter. Marsh McBimey

Model No. RMB2000

Computed
By: TAS

Horiz.
Station

(ft)

2.58
2.83
3.08
3.33
3.58
3.83
4.08
4.33
4.58
4.83
5.08
5.50
6.00
6.50
7.00
730
8.00
8.50
9.00
9.50

10.00
10.50
11.00

TOTALS

Width

(ft)

0.00
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.42
0.50
0.50
0.50
030
030
0.50
0.50
0.50
0.50
030
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

8.42

Project: RICO

Date: 7/29/97

Start
TimeOirs): 11:1 SAM Page 1 Of 1 Page

Weather: Overcast, 70 degrees. Rain past 72 hours
Stop

Party: Todd Sullivan, Bill Schenderlein Time(nrs): 1 1 :25AM Cross Section: 20" UPSTRM FROM CULVERT

Checked x^ ,
Date: Aug. 4, 97 By: \^Jd

Total
Depth

Of
Water

(ft)

LEW
0.20
0.20
0.40
0.35
0.25
0.40
0.45
0.45
0.40
0.35
0.45
0.65
0.80
0.90
0.90
0.90
0.60
0.55
035
0.45
0.50
0.00

REW

Water
Surface
To BoL Effect.
O.rice Depth

(ft) (ft)

0.20
0.20
0.40
0.35
0.25
0.40
0.45
0.45
0.40
0.35
0.45
0.65
0.80
0.90
0.90
0.90
0.60
035
035
0.45
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

| Date: j

Point
Prop, elocity

Depth (ft/sec)

-0.04
0.08
0.82
1.00
0.26
0.15
1.27
1.26
1.07
1.13
1.42
0.72
236
2.63
1.92
1.08
1.02
0.74
0.27
0.55
037

ttzz.
Mean

And/Or
Ice Cor.
Vertical
Velocity

(fl/sec)

-0.04
0.08
0.82
1.00
0.26
0.15
1.27

1.26
1.07
1.13
1.42
0.72
2.56
2.63
152
1.08
1.02
0.74
0.27
0.55
0.57
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.05
0.05
0.10
0.09
0.06
0.10
O.U

0.11
0.10
0.12
0.21
0.33
0.40
0.45
0.45
0.45
0.30
0.28
0.28
0.23
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.52

Cell
Disch.
(cfs) Other/Comments

-0.002
0.004
0.082
0.090
0.016
0.015
0.140
0.139
0.107
0.136
0.298
0.238
1.024
1.184
0.864

0.486
0.306
0.207
0.076
0.127
0.143
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

5.680

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Meter

Model No.

SVS-8 Project: RICO

March McBimcy

RMB2000

Computed
By: TAS

Horiz.
Station

(ft)

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00
12.00

Width

(ft)

0.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Stan
Tbne(hrs):

Dale: 7/29/97
Stop

Party: Todd Sullivan, Bill Schendertein Timetfirs):

2:50P Page 1 Of 1 Page

Weather: Overcast. 70 Deg F; Rain past 72 hours

1 :1 5PM Cross Section: 3ff DSTRM FROM CULVERT

Checked- r
Date: Aue.4. 97 By: '<J^d Date: 8'S-ff

Total
Depth

Of
Water

(ft)

LEW
0.20
0.40
0.50
0.40
0.50
0.50
0.60
0.65
0.95
1.10
1.00
0.90
0.80
0.75
0.50
0.85
0.60
0.50
0.50
0.02

REW

Water
Surface
To Bot Effect

Of Ice Depth

(ft) (ft)

0.20
0.40
0.50
0.40
0.50
0.50
0.60
0.65
0.95
1.10
1.00
0.90
0.80
0.75
0.50
0.85
0.60
0.50
0.50
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Point
Prop, elocity

Depth (ft/sec)

0.00
0.20
0.21
0.42
0.59
0.79
1.08
1.25
1.53
1.48
1.31
1.26
1.57
1.33
0.96
0.77
0.58
0.30
0.26
0.00

Mean
And/Or
Ice Cor.
Vertical
Velocity

(fi/scc)

0.00
0.20
0.21
0.42
0.59
0.79
1.08
1.25
1.53
1.48
1.31
1.26
1.57
1.33
0.96
0.77
0.58
OJO
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area

(sqft)

0.10
0.20
0.25
0.20
0.25
0.25
0.30
0.33
0.48
0.55
0.50
0.45
0.40
0.38
0.25
0.43
0.30
0.25
0.25
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Disch.
(cfs) Other/Comments

0.000
0.040
0.053
0.084
0.148
0.198
0.324
0.413
0.734
0.814
0.655
0.567
0.628
0.505
0.240
0.331
0.174
0.075
0.065
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

TOTALS 11.00 6.14 6.048

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Meter.

Model No.

Computed
By:

Horiz.
Station

(ft)

4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00

TOTALS

DR-l-SW

Marsh McBirncy

RMB2000

Project: RICO
Start
Time(hrs):

Date: 7/29/97

4:1 5PM Page 1 Of 1 Page

Weather: Overcast, 60 OCR F; Light Rain
Stop

Party: Todd Sullivan, Bill Schcndcrtein TimeQirs): 4:50 PM Cross Section: 20' up from confluence

Checked ^ n

TAS "

Width

(ft)

0.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

24.00

Date: Aug. 4, 97

Total
Depth Water

Of Surface
Water ToBoL

(ft) Of Ice

(ft)
LEW

0.60
0.90
1.50
1.80
1.80
1.50
1.50
1.60
1.60
1.60
1.50
1.50
1.30
1.10
1.10
1.10
1.00
0.90
0.90
0.90
0.70
0.30

REW

By: ^h

Effect
Depth

(ft)

0.60
0.90
1.50
1.80
1.80
1.80
1.50
1.50
1.60
1.60
1.60
1.50
1.50
1.30
1.10
1.10
1.10
1.00
0.90
0.90
0.90
0.70
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X_ Date:
9 —

Point
Prop, elooily
Depth (ft/sec)

0.00
1.68
160
3.39
1.93
3.40
4.34
4.58
4.09
3.53
156
193
165
168
3.00
3.55
174
138
1.95
122
1.50
0.04

-0.\6

S-S-57

Mean
And/Or
Ice Cor.
Vertical
Velocity

(ft/sec)

0.00
1.68
160
3.39
1.93
3.40
4.34
4.58
4.09
3.53
156
193
165
2.68
3.00
3.55
174
2.38
1.95
2.22
1.50
0.04

-0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cell
Area
(sqft)

0.60
0.90
1.50
1.80
1.80
1.50
1.50
1.60
1.60
1.60
1.50
1.50
1.30
1.10
1.10
1.10
1.00
0.90
0.90
0.90
0.70
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.70

Cell
Disch.
(cfs) Other/Comments

0.000
1.512
3.900
6.102
3.474
5.100
6.510
7.328
6.544
5.648
3.840
4.395
3.445
1948
3.300
3.905
1740
1142
1.755
1.998
1.050
0.012
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

77.648

REMARKS:



DISCHARGE MEASUREMENT NOTES

Location:

Meter:

Model No.

Computed
By:

Horiz.
Station

(ft)

0.00
0.25
0.50
0.75
0.92
1.25
1.38

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25

DR-6-SW

Marsh McBimcy

RMB2000

TAS Date: Aug. 4, 97

Total
Depth Water

Of Surface
Width Water To Bot

(ft) (ft) Of Ice

(ft)
0.00 LEW
0.25 0.55
0.25 0.55
0.25 0.30
0.17 0.25
0.33 0.15
0.13 REW

0.00 LEW
0.25 0.13
0.25 0.15
0.25 0.18
0.25 0.20
0.25 0.20
0.25 0.20
0.25 0.18
0.25 0.18
0.25 REW

Project: RICO

Date:

Party:

Checked
By:

Effect
Depth

(ft)

0.55
0.55
0.30
0.25
0.15

0.13
0.15
0.18
0.20
0.20
0.20
0.18
0.18

7/29/97

Todd Sullivan, Bill Schendcrlein

Date:

Point
Prop, elocity
Depth (ft/sec)

2.54
2.16
1.76
1.06
0.00

0.58
0.67
0.64
0.58
0.51
0.90
0.71
0.46

Mean
And/Or
lee Cor.
Vertical
Velocity

(ft/sec)

2.54
2.16
1.76
1.06
0.00
0.00

0.58
0.67
0.64
0.58
0.51
0.90
0.71
0.46
0.00

Start
Tune(hrs):

Slop
Time(hrs):

Cell
Area

(sqft)

0.14
0.14
0.06
0.06
0.03
0.00

0.03
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.00
0.37

10:50PM

11:00 AM

Cell
Disch.
(cfs)

0.356
0.302
0.106
0.064
0.000
0.000
0.83

0.017
0.027
0.032
0.029
0.026
0.045
0.036
0.023
0.000

0.24

Page 1 Of 1 Page

Weather Overcast, 60 Peg F

Cross Section: 20' up from confluence

Other/Comments

channel # 1 draining upper pond

channel #2 draining lower pond

Total Flow 1.07



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name:

Comment:

Solve For Actual Discharge

Given Input Data:
Diameter..
Slope
Manning's
Depth

Computed Results:
Discharge
Velocity
Flow Area
Critical Depth.
Critical Slope.
Percent FulI...
Full Capacity..
QHAX 3.94D
Froude Number..

1.25 ft
0.1000 ft/ft
0.014
0.16 ft

0.66 cfs
7.24 fps
0.09 sf
0.32 ft
0.0061 ft/ft
12.80 X
18.97 cfs
20.40 cfs
3.85 (flow is Supercritical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Uaterbury, Ct 06708



ESA Consultants

JOB NO..

PROJECT.

.SUBJECT.

Flov»J CoAc.u^o-4-\' ja

. Velocity (4

r.

«f 435

Q* A



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name:

Comment:

Solve For Actual Discharge

Given Input Data:
Diameter
Slope
Manning's n.
Depth

Computed Results:
Discharge.
Velocity.,
Flow Area..
Critical Depth.
Critical Slope.
Percent Full
Full Capacity..
UMAX a.940
Froude Number..

1.25 ft
0.0400 ft/ft
0.030
0.20 ft

0.31 cfs
2.45 fps
0.13 sf
0.22 ft
0.0292 ft/ft
16.00 %
5.60 cfs
6.02 cfs
1.16 (flow is Supercritical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



JOB NO..

PROJECT.

. SUBJECT

ESA Consultants

DR.- "7 -6W . SHEET NO OF _

.BY DATE
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TABLE D-1 ARGENTINE TAILINGS SEEP FLOW CALCULATION
(SVS-12)

DISCHARGE OF 3Tf PARSHALL FLUME

F O R M U L A S : C F S = .992H1 '547 G S = C F S X 7 . 4 8 1 MGD = CFS X 0.6463

H E A D
FT.

0.01
o.o:
0.0}
0 .0*
0.05

0.06
0.07
0.09
0.09
0. 10

t
o.u
0. It
0. 1)
0. It
0 .15

0. 14
0. 1 7
0 . 1 4
0 . 1 < >
0.20

0. Jl

0. 22
_o.p
o . i4
0. it

C F S

.0009

. 002 )

.00'.'.
. 0066
.OOlt

.o i ;e

. C 1 6 2

.019*

. 0239

.0292

.0126

.0)7)

. 0 4 2 2
. 0 4 7 4
. 0 5 2 7

.0592

.C640

.0699

.0760
. 092}

.OSt 7

.0953
, 1 0 2 1
. t o U
. 1 162

GS

.0060

. 0175
. 0 ) 2 7
.0510
. 0 7 2 1

.0956

. 1213

. 1*91

. 1799
.2106

. 2 4 4 1

. 2 7 9 2

.3160

. 3544

. 3944

.4359
. 4 7 9 6
. 5229
.5665
. 6 1 5 4

. 6617

. 71 JJ
. 7639
. 81 iS
. 9691

MGO

.0005

.0015

.ooze

.0044

.0062

.009)

.0105

.0129

.01)5
.0192

.0211

.0241

.0273

.0306

.0)41

.0)76
.041)
.0452
.0491
.0532

.0111

.0616

.0660
. U I U >
.0751

HEAD
FT.

0.26
0 . 2 7
0 . 2 9
0 .29
0.30

0.31
0. 32
0.3)
0.)4
0.35

0.36
0.37
0.39
0.3^
0.40

0.41-
0.42
0 .4)
0.44
0.45

0.46
0.47
0.49
0 .49
0.50

CFS

. 1 2 3 4

.1)04

.1)94

.1462

.1540

.1620

.1702

.17(5

.1969

.1955

. 2042

.21)1

.2220
S 2 ) l t
.2404

.2497

.2542

.26tt

.2796
. 7 9 6 4

.2994

.3095
. 3 1 9 7
.32 SO
.3395

GS

. 9 2 ) 5

.9790
1 .0)6
1.093
1.152

1 .212
1.27)
1.3)5
1.399
1.46)

1.529
1.594
1.661
1.729
1.799

1.969
1.939
2.011
2 . 0 9 4
2.159

2 . 2 ) 2
2 . )09
2 . 3 9 4
2 . 4 6 2
2. 540

MGD

.0799

.0946

.0995

.094$

.0996

.1047

.1100

.1154

.1209

.1264

.1)20

.1)77

.14)5

.1494

.1554

.1614
.1675
.17)7
.1900
.1 964

.1929

. 1994

.2060

. 2 1 2 7

. 2194

HEAD

FT.

0.51
0.52
0.5)
0. 54
O.S5

0.56
0.57
0.59
0.59
0.60

0.61
0.62
0.6)
0.64
0.65

0.66
0.67
0.69
0.69
0.70

0.71
0.72
0.7)
0. 74
0 .75

CFS

. )5CO

.3607

.)715

.)924

.)9)4

.4045

.4159

.4271

.4)96

.4501

.4618

.47)5

.4854

.4974

.5094

.5216

.5339

.546)

.5597

.571)

.5840

.5968

.6096

.6226

.6)57

GS

2.619
2.699
2 .779
2.861
2.94)

3.026
3.110
3.195
3.281
3.367

3.454
).542
1.631
).721
3. 811

3.902
3.994
4.087
4.180
4 . 2 7 4

4.369
4.464
4.561
4.659
4.755

MGD

.2262

.2)31
.2401
.2471
.254)

.2615

.2697

.2760

.28)4

.2909

.2984

.3060

.3137

.3214

.3292

.3371

.3451

.3531

.3611

.3692

.3774

.3857

.3940

.4024
. 4 ) 0 8

HEAD

FT.

0.76
0.77
0.78
0.79
0.80

0.81
0.82
0.83
0.84
0.85

0.86
0.87
0.88
0.89
0.90

0.91
0.92
0.9)
0.94
0.95

0.96
0.97
0.98
0.99
1.00

CFS

.64(8

.6621

.6754

.69(9

. 7 0 2 4

.7160

.7298

. 74 )6

.7575

.7715

.7856

.7997

.8140

.(2C4

.8428

.857)

.8719

.8867

.9014

.916)

.9)1)

.946)

.9615
.9767
.9920

GS

4.854
4.95)
5.053
5.153
5.255

5.357
5.459
5.56)
5.667
5.771

5.877
5.98)
6.090
6.197
6.305

6.414
6.52)
6.6)3
6.744
6.855

6.967
7.080
7.193
7.307
7 . 4 2 1

M G D

.4193

.4279

.4365
. 4 4 5 2
.4S4u

.4628

.4716

.4806

.4896

.4986

.5077

.5169

.5261

.5354

. 5 4 4 7

.5541

.5635

.5730

.5826

.5922

.6019

.6116

.6214

.6312

.641 |

HEAD

FT.

1.01
1.02
1.03
1.04
1.05

1.06
1.07
1.09
1.09
1.10

1.11
1. 12
1.13
1.14
1.15

1.16
I. 17
1.19
1.19
1.20

1.21
1 . 2 2
1 .2)
1. 24
1 .25

CFS

.007

.02)

.0)8

.054

.070

.096

.101

.117

.1)3

.150

.166

.192

.198

.215

.231

.248

.265

.281

.298

.315

.332
.349
.366
.384
.401

GS

7.5)6
7 . 6 5 2
7 .768
7 .885
8.00)

8 . 1 2 1
.240
.)59
.479
.600

.121

.84)

.966

.089

. 212

.))7
. 4 6 1
.597

9 .713
9 .3)9

9 .966
10.09
10.22
10. 35
10. 49

M G D

.6511

.6611

.6711
.6912
.6914

.7016

.7119

. 7 2 2 2

.7 )26

.74)0

.75)5

.7640

.7746

. 7 9 5 2

.7959

.9066
.9174
. 9292
.9)91
.9500

. 8610
. 8721
.9931
. B9O
. 9055

From: Grant. D.M. 1979. Open channel flow measurement handbook.

Company, Lincoln, NE.

Instrumentation specialties



APPENDIX D

LABORATORY ANALYTICAL REPORTS

Dl Fall Quarter 1996
D2 Winter Quarter 1997
D3 Spring Quarter 1997
D4 Summer Quarter 1997



Dl Fall Quarter 1996



/£< Columbia•/•r*~«r~\ vA

ical
Servke$inc

November 22, 1996 Service Request No: K9606826

Laura Jones
PTI Environmental Services
4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO/CA47-0601

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on October 25, 1996.
Preliminary results were transmitted via facsimile on November 21, 1996. For your reference,
these analyses have been assigned our service request number K9606826.

All analyses were performed consistent with our laboratory's quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielman
Client Services Manager

AS/td Page 1 of 3 Ll 1

cc: Todd Sullivan (ESA/Fort Collins)

1317 South 13th Avenue • P O Rnx 47Q •



ASTM

A2LA

CARB

CAS Number

CFC

CPU

DEC

DEQ

DHS

DOE

DOH

EPA

ELAP

GC

GC/MS

J

LUFT

M

MCL

MDL

MPN

MRL

NA

NAN

NC

NCASI

ND

NIOSH

PQL

RCRA

SIM

TPH

tr

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number
/

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL. n 0 A 0 ?

acronlsi.lj/12/29/94



RICO POST VCUP SURFACE WATER SAMPLING - FALL QUARTER

TAG NUMBER

00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161

SAMPLING LOCATION

SVS-5
SVS-5
SVS-8
SVS-8
SVS-11
SVS-il
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
DR-7-SW
DR-7-SW
DR-6-SW
DR-6-SW
DR-9-SW
DR-9-SW
DR-16-SW
DR-16-SW
DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
DR-l-SW
DR-l-SW
DR-l-SW
DR-4-SW
DR-4-SW
DR-18-SW
DR-18-SW
DR-2-SW
DR-2-SW

DATE/TIME ANALYSIS

10-22-96/1201 DISSOLVED METALS, HARDNESS
10-22-96/1201 TDS, TSS, SULFATE
10-22-96/1415 DISSOLVED METALS, HARDNESS
10-22-96/1415 TDS, TSS, SULFATE
10-22-96/1505 DISSOLVED METALS, HARDNESS
10-22-96/1505 TDS, TSS, SULFATE
10-22-96/1625 DISSOLVED METALS, HARDNESS
10-22-96/1625 TDS, TSS, SULFATE
10-22-96/1625 CYANIDE
10-22-96/1625 PCE
10-22-96/1625 PCE
10-22-96/1625 PCE
10-22-96/1625 DISSOLVED METALS, HARDNESS (DUPE)
10-22-96/1625 TDS, TSS, SULFATE (DUPE)
10-22-96/1625 CYANIDE (DUPE)
10-22-96/1625 PCE (DUPE)
10-22-96/1625 PCE (DUPE) ,>,;•"'
10-22-96/1625 PCE (DUPE) -" ^
10-23-96/0915 DISSOLVED METALS, HARDNESS
10-23-96/0915 TDS, TSS, SULFATE
10-23-96/1040 DISSOLVED METALS, HARDNESS
10-23-96/1040 TDS, TSS, SULFATE
10-23-96/1150 DISSOLVED METALS, HARDNESS
10-23-96/1150 TDS, TSS, SULFATE
10-23-96/1400 DISSOLVED METALS, HARDNESS (BLANK)
10-23-96/1400 TDS, TSS, SULFATE (BLANK)
10-23-96/1400 DISSOLVED METALS, HARDNESS
10-23-96/1400 TDS, TSS, SULFATE
10-23-96/1445 DISSOLVED METALS (incl.Hg), HARDNESS
10-23-96/1445 TDS, TSS, SULFATE
10-23-96/1550 DISSOLVED METALS, HARDNESS
10-23-96/1550 TDS, TSS, SULFATE
10-23-96/1550 CYANIDE
10-24-96/0900 DISSOLVED METALS, HARDNESS
10-24-96/0900 TDS, TSS, SULFATE
10-24-96/1015 DISSOLVED METALS, HARDNESS
10-24-96/1015 TDS, TSS, SULFATE
10-24-96/1115 DISSOLVED METALS, HARDNESS
10-24-96/1115 TDS, TSS, SULFATE



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO/CA47-0601
Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: NA

Inorganic Parameters
Units: mg/L (ppm)

Analyte:
EPA Method:

Method Reporting Limit:
Date Analyzed:

Solids, Total
Dissolved (TDS)

160.1
5

10/28-30/96

Solids, Total
Suspended (TSS)

160.2
5

10/28-30/96

Sulfate
300.0
0.2

11/2,9,10/96

Sample Name

00157
00159
00161
00142
00144
00146
00148
00150
00152
00154
00124
00126
00128
00130
00136
Method Blank

Lab Code

K9606826-002
K9606826-004
K9606826-006
K9606826-008
K9606826-010
K9606826-012
K9606826-014
K9606826-016
K9606826-018
K9606826-020
K9606826-023
K9606826-025
K9606826-027
K9606826-029
K9606826-035
K9606826-MB

233
234
228
910
233
576
ND
1350
1210
296
159
190
832
760
751
ND

5
ND
ND
ND
ND
ND
ND
ND
ND
15

ND
6
26
ND
6

ND

78
90
80
200
55

200
ND
390
280
130
24
64
510
390
410
ND

Approved By:
3ADW/06I694

WS26WET.LJI -3 Testi 11/12/96

Date: 00003

P«ge No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO/CA47-0601
Water

Cyanide, Total
EPA Method 335.2
Units: mg/L (ppm)

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9606826
10/22,23/96
10/25/96
NA
10/28/96

Sample Name

00155
00131
00137
Method Blank

Lab Code

K9606826-021
K9606826-030
K9606826-036
K9606826-MB

MRL

0.01
0.01
0.01
0.01

Result

ND
ND
ND
ND

Approved By:
IAMRUI02S94

06826WETUI • IAMRL II/1W96

Date: Q 0 0 0 4

Pigc No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Water

Analytical Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9606826
10/22-24/96
10/25/96
11/4,6/96
11/6/96

Hardness, as CaC03

EPA Method 6010A/ SM Method 2340B
Units: mg/L (ppm)

Sample Name

00156
00158
00160
00141
00143
00145
00147
00149
00151
00153
00123
00125
00127
00129
00135
Method Blank

Lab Code

K9606826-001
K9606826-003
K9606826-005
K9606826-007
K9606826-009
K9606826-011
K9606826-013
K9606826-015
K9606826-017
K9606826-019
K9606826-022
K9606826-024
K9606826-026
K9606826-028
K9606826-034
K9606826-MB

MRL Result

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

171
172
169
738
189
433
ND
1020
1020
214
114
151
618
533
545
ND

SM Standard Method for the Examination of Water and Waste-water, 18th Ed.

Approved By:
IAMRL/102594

068MICP.JC1 - Sample M/ll/%

Date:
00005

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96

Dissolved Metals
Units: ug/L (ppb)

Analytc

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.02
10

00156
K9606826-001

11/6/96

0.53
ND
112

0.12
175
ND
124

00158
K9606826-003

11/6/96

0.52
ND
107

0.12
180
ND
123

00160
K9606826-005

11/6/96

0.59
ND
57

0.12
172
ND
123

Approved By:
.1530 EPA/102094

M826ICP.GJI - Sample I l/B/96

Date: II

00006

P«gt No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.02
10

00141
K9606826-007

11/6/96

0.72
ND

8370
5.60
1700
ND
883

00143
K9606826-009

11/6/96

0.87
ND
51

0.35
183
ND
224

00145
K.9606826-011

11/6/96

0.61
ND
247
0.11
854
ND
168

Approved By:
3SMEPA/102094

068261CP.GJI - Sample (2) I l/8/9<S

Date: Ll/l()% 00007
Ptft No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Water

Dissolved Metals
Units: ug/L (ppb)

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96

Analytc

Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010 A
7470
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.2
0.02

10

00147
K9606826-013

11/6/96

0.03
ND
ND
0.06
ND

ND
ND

00149
FC9606826-015

11/6/96

15.0
ND
63

2.38
811

ND
9080

00151
K9606826-017

11/6/96

1.96
14
59

0.18
203
ND
ND
1300

Approved By:
JS30EPA/I02094

068261CP.GJI - Sample (3) 11/8/96

Date:
00008

Ptge No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.02
10

00153
K9606826-019

11/6/96

5.32
15

6090
1.09
1660
ND
1950

00123
K9606826-022

11/6/96

3.44
14

156
2.65
138
ND
677

00125
K9606826-024

11/6/96

2.28
ND
141

0.88
392
ND
738

Approved By:
JSJOEP A/102094

06826ICP.GJ 1 - Simple (4) 11/8/W

Date: 00009
ftgc No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8

6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.02
10

00127
K9606826-026

11/6/96

2.12
ND

5080
0.04
6880
ND
5410

00129
K9606826-028

11/6/96

3.45
ND

5880
1.02
4990
ND

5530

00135
K9606826-034

11/6/96

3.48
ND

6010
0.92
5100
ND
5640

Approved By:
JSMEPA/102094

068J61CP.GJ I - Simple (5) II/8N6

Date: Jl/nfac* 00010
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: NA
Date Received: NA

Date Extracted: 11/4,6/96

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
7470
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20

0.02
5

0.2
0.02

10

Method Blank
K9606826-MB

11/6/96

ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
3S30EPA/102094

06826ICP.GJ1 - Sample (6) 1 I/I 1/96

Date: II 00011
Plge No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO/#CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/22/96
Date Received: 10/25/96

Date Extracted: NA

Halogenated Volatile Organic Compounds
EPA Methods 5030A/8010B

Units: ng/L (ppb)

Analyte

Tetrachloroethene (PCE)

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.5

00132
K9606826-031

11/5/96

ND

00133
K9606826-032

11/5/96

ND

00134
K9606826-033

11/5/96

ND

Approved By:
3SM/I01094

06826VOA.DWI - 8010 I\>\t/K

Date:

00012

PigeNo.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: PJCO/#CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/22/96
Date Received: 10/25/96

Date Extracted: NA

Halogenated Volatile Organic Compounds
EPA Methods 5030A/8010B

Units: ng/L (ppb)

Analyte

Tetrachloroethene (PCE)

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.5

00138
K9606826-037

11/5/96

ND

00139
K9606826-038

11/5/96

ND

Method Blank
K961105-MB

11/5/96

ND

Approved By:
3SWI02094

06826VOA.DWI -801001 ll/lg/M

Date:

00013

PtgeNo.:



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REOIJEvST/CHAIN OF CUSTODY FORM

Samples sent to:

CAS
_*>s_L2.—

FOR LAB USE
LAB ID.

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: _
Project Number: lot ?&o/ OS
Contact Person:
Telephone No.: ?7o

TAO
CONTAINER/

PRKSF.RVATIVF. ANALYST*;

T05 ( T55 , <yQ^

L
00 (Z7 L

L.

L

I L
0013 ( IL

Ha PCE:

IL K/OO2
IL Soy

1 L

pe

SAMPLES RELINQUISHED BY RECEIVED BY FORM NO.

00035

C:\FORMS\FELD\SMPLANAL.FRM



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
#6Bie. SPiet/xi^Ay
A A c?c n o
1 31 "7 .<5. j "*)~& -fl-\i(>

FOR LAB USE
LAB ID

KELSO WA cltf(oZ.(a

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

TAfJ NTTVTRFP

OO 1 *-/ /
00(^2-

OO(^^>
6 > o / q 4
00 (V6
7*^ /*\ \ f 1 1 *Cs O I i (//

CO 1^7
^c ( 4 t T
<oc /^9
t> o v 5 o
< ^ C / 5 /
OOl^Z

O01<H>

no 154
O O I S S

CONTAIhnER/
PRFSFRVATTVF

j L H/V)o.

1 L

1 L K KlO-^

1 L

1 L. UMO-^

1 L

1 / \~-l N. 1 0
j

1 u
1 L. K ^0-3
1 L
1 L h MO,
I L

IL L^K)-,

I L
I L

Project Name: l^lcc
Project Number: / O ( ^L,O 1 OS 1
Contact Person: T<0r>b "Su<_/ tuA/J
Telephone No : 9 10 *ff3—^-^- W-/ - "56 / /

ANALYSIS

Di«. Me-kl^ Kdrc(^?ss
Th<^ T-S=S SO 4

Di*^^ (M^.tnl'S 1Vl&rc('VSc^ik. j _
ThS T5S .^Oy

liiS^, pl&TTxi^) , Tl<xroi.^^;s

TJ) S T 5 5 S<3 t/
Di5>s, //1^4-a 15, KortWSS

TT)S ~T^S ' Stfi/

h r ^ s Me^-s . Ha^d^ss
/ /

"I T\ ^>. V ^^ CI ^^.X^)' /

biss. Ity4-rtk me!, flflp-pfur^ H>nrritA^<>5

TbS TS<s <^,j

Fbl'K. 1*1^ "a 1*5 v W^xrdiuPS^;
TD*S TSS 5<2?t/

C_XlA (Xvu (^ O\

SAMPLES RELINQUISHED BY /AJy{WES<KECEIVED BY FORM NO.

f^^\A.(/^ °~*/<yM/far- I -too **£• -^L^^/4,1 f^^^kf- /06$

*- - «^- - 00034

C:\FORMS\FffiLD\SMPLANAL.FRM



JXU
ESA CONSULTANTS EMC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
flflME 5P1ELMA/J

<>. Aw
FOR LAB USE

LAB ID.

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: _
Project Number: l<n <?(?£>>
Contact Person: TQQ&
Telephone No.: 770 < I

CONTAINER/
PRF.SF.RVATTVF.

( t. b * 's^ t% -U_l -s
1 L TDS TSS
1 L

} L.

I TDS 50,

SAMPLES RELINQUISHED BY ED BY -FORM NO.

00033

C:\FORMS\FEELD\SMPLAN XiL.
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Columbia
Analytical
Servkes irvc

February 18, 1997 Service Request No: K9700452

Laura Jones
PTI Environmental Services
4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO POST-VCUP/Project #CB41-01-01

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on January 24, 1997.
Preliminary results were transmitted via facsimile on February 7, 1997. For your reference, these
analyses have been assigned our service request number K9700452.

Ail analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielr
Client Services Manager

AS/11

cc: Todd Sullivan, ESA Consultants Inc., Fort Collins, CO

Page 1 of fl



RICO SURFACE WATER SAMPLING - WINTER QUARTER 1997

TAG NUMBER

00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187

SAMPLING LOCATION

SVS-12
SVS-12
SVS-11
SVS-11
SVS-8
SVS-8
DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
FILTER BLANK
BOTTLE BLANK
DR-7-SW
DR-7-SW
DR-9-SW
DR-9-SW
DR-l-SW
DR-l-SW
DR-4-SW
DR-4-SW
DR-18-SW
DR-18-SW
DR-2-SW
DR-2-SW
DR-2-SW (DUPE)
DR-2-SW (DUPE)

DATR/TTMF.

1-21-97/1045
1-21-97/1045
1-21-97/1345
1-21-97/1345
1-21-97/1415
1-21-97/1415
1-22-97/0918
1-22-97/0918
1-22-97/0940
1-22-97/0940
1-22-97/0940
1-22-97/0940
1-22-97/1100
1-22-97/1100
1-22-97/1220
1-22-97/1220
1-22-97/1430
1-22-97/1430
1-23-97/0900
1-23-97/0900
1-23-97/0925
1-23-97/0925
1-23-97/1030
1-23-97/1030
1-23-97/1030
1-23-97/1030

ANALYSTS

DISS.METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE



COLUMBIA ANALYTICAL SERVICES, INC

Client: PTI Environmental Services, Inc. Service Request No.: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Received: 1/24/97
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples) designated for Tier n data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test Additional quality
control analyses reported herein include: Laboratory Duplicate (DUP) and Matrix Spike (MS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

The Matrix Spike (MS) recoveries of Iron, Manganese and Zinc for sample 00162 were not calculated. The
analyte concentration in the sample was significantly higher than the added spike concentration, preventing
accurate evaluation of the spike recovery.

Approved by , Date
, / /

n f t n n



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP/CB41-01-01
Water

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: NA

Inorganic Parameters
Units: mg/L (ppm)

Analyte:
EPA Method:

Method Reporting Limit:
Date Analyzed:

Solids, Total
Dissolved (TDS)

160.1
5

1/27,29/97

Solids, Total
Suspended (TSS)

160.2
5

1/27,29/97

Sulfate
300.0
0.2

2/6/97

Sample Name

00163
00165
00167
00169
00171
00173
00175
00177
00179
00181
00183
00185
00187
Method Blank

Lab Code

K9700452-002
K9700452-004
K9700452-006
K9700452-008
K9700452-010
K9700452-012
K9700452-014
K9700452-016
K9700452-018
K9700452-020
K9700452-022
K9700452-024
K9700452-026
K9700452-MB

662
972
237
1200
1110
22
850
100
353
299
293
301
283
ND

10
ND
ND
ND
ND
ND
ND
6
16
ND
ND
ND
ND
ND

330
560
81
360
250
ND
170
160
150
110
110
100
100
ND

Approved By:
3ADW/M1694

KJ700457JCLS - 3 Testt V\W1

Date:

oTo o 4



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

"Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010 A
200.8

6010 A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00162
K9700452-001

2/3/97

0.58
ND

10200
2.0

5250
ND

4710

00164
K9700452-003

2/3/97

2.12
ND
53
ND

3610
ND

2190

00166
K9700452-005

2/3/97

1.78
ND
148
ND
615
ND
840

Approved By:
KM EPA/101094

OW5IICP.GJ1 - Simple 2/cW

Date:

Pigc No.:

00005



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Analytical Report

Dissolved Metals
Units: jtg/L (ppb)

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010 A
200.8

6010A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00168
K9700452-007

2/3/97

17.0
ND
72
0.6
888
0.07
8740

00170
K9700452-009

2/3/97

1.98
12
63
ND
180

0.08
1160

00172
K9700452-011

2/3/97

ND
ND
ND
ND
ND
ND
ND

Approved By:
3S30EPA/I02094

OM5JICP.GJI - Simple (7) 116m

Date:

P«ge No :

00006



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Analytical Report

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00174
K9700452-013

2/3/97

0.66
ND

6210
1.2

1560
0.05
723

00176
K9700452-015

2/3/97

0.66
ND
372
ND
1110
ND
229

00178
K9700452-017

2/3/97

5.03
13

6090
0.6
1350
ND
1810

Approved By:
JSJOEt'A/101094

00452ICP.GJ I - Simple Q) 2/6/97

Date:

Pigc No.:

00007



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Analytical Report

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8

6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5

5 .
0.02

10

00180
K9700452-019

2/3/97

0.70
ND
141
ND
269

<0.03(B)
178

00182
K9700452-021

2/3/97

0.67
ND
145
ND
257
ND
164

00184
K9700452-023

2/3/97

0.76
ND
80
ND
259

<0.03(B)
173

B The MRL is elevated because of matrix interferences.

Approved By:
JS30EPA/I02094

00452ICP.GJI • Sample (4) 2/6/97

Date:

Page No.:

0 0 0 0 3



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

"Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8
6010A
200.8
6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00186
K9700452-025

2/3/97

0.74
ND
75
ND
258

<0.03(B)
170

Method Blank
K9700452-MB

2/3/97

ND
ND
ND
ND
ND
ND
ND

B The MRL is elevated because of matrix interferences.

Approved By:
JSMEPA/102094

004SJICP.GJI - Sunple (i) 1l6f)l

Date:

WOO 9



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP/CB41-01-01
Water

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 2/3/97
Date Analyzed: 2/3/97

Hardness, as CaCO3

EPA Method 6010A/ SM Method 2340B
Units: mg/L (ppm)

Sample Name

00162
00164
00166
00168
00170
00172
00174
00176
00178
00180
00182
00184
00186
Method Blank

Lab Code

K9700452-001
K9700452-003
K9700452-005
K9700452-007
K9700452-009
K9700452-011
K9700452-013
K9700452-015
K9700452-017
K9700452-019
K9700452-021
K9700452-023
K9700452-025
K9700452-MB

MRL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Result

444
695
184

1020
929
ND
700
421
256
226
212
217
216
0.2

SM Standard Method for the Examination of Water and Wastewater, 19th Ed.

Approved By:
IAMU7I02594

OMS2ICP.GJ1 -Sample (O 2/<W

Date:

Pige No.:

00010



CONSULTANTS DMC.

SAMPLE ANALYSIS RRQTJEST/CHAIN OF CUSTODY FORM

Samples sent to:

1511 <».
HE.LSO.

FOR LAB USE
LAB ID

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: fclCQ ?Q5T-VCuF>
Project Number: \°\ VoO(
Contact Person: ~Tdt>b
Telephone No.: (lio) 434 - 3&H

CONTAINER/

DISSOLVED
/ U TP5

DISSOLVED /V)ETWLS

QO/66 m HMO,

00(10 HMO,
/ I 6- TD'S . T.55

HMO,
0 0 ( 7 3 J_k TDS . TS5

QOC^^ HMO, DISSOLVED
I L TD5 ,

HNO
LL

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY -FORM NO.

C AFORMS\FIELD\SMPLAN AL. FRM

A n r\ -: O



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:

FOR LAB USE
LAB ID.

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: RlCO
Project Number: l°l
Contact Person: "Tofrk
Telephone No.: (SlO^ 484- ;

TACNTFMKF.R
CONTAINER/

PRR9F.RVATTVF ANALYSIS

00/71?

lil T D S . TS5

n otso
00( ?-| T D S . TSS . 5o'i-F/lTE.

HMO,

HMo, . K/I-RDM&5S

Q g / ^ S
0 0 HMO,
00(11

SAMPLES RELINQUISHED BY

CAFORMS\F[£LD\SMPLANA1..FRM 00019



D3 Spring Quarter 1997



/Columbia

^01.̂Services

May 14, 1997 Service Request No: K970263 1

Laura Jones
PTI Environmental Services
4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO POST-VCUP

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on April 21, 1997. For your
reference, these analyses have been assigned our service request number K970263 1 .

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielman
Client Services Manager

AS/td Page 1 of

cc: Todd Sullivan (ESA/Fort Collins, Colorado)



RICO SURFACE WATER SAMPLING SPRING QUARTER 1997

TAf? NTTTMBF.R SAMPLING LOCATION DATH/TTMF.

00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220*
00221**
00222***

SVS-5
SVS-5
SVS-12
SVS-12
SVS-11
SVS-11
SVS-8
SVS-8
DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
DR-8-SW (DUPE)
DR-8-SW (DUPE)
DR-l-SW
DR-l-SW
DR-9-SW
DR-9-SW
DR-10-SW
DR-10-SW
DR-6-SW
DR-6-SW
DR-17-SW
DR-17-SW
DR-7-SW
DR-7-SW
DR-4-SW
DR-4-SW
DR-18-SW
DR-18-SW
DR-2-SW
DR-2-SW
DR-2-SW (BLANK)
DR-2-SW (BLANK)
DR-2-SW (BLANK)

4-16-97/1130
4-16-97/1130
4-16-97/1250
4-16-97/1250
4-16-97/1400
4-16-97/1400
4-16-97/1500
4-16-97/1500
4-16-97/1730
4-16-97/1730
4-16-97/1810
4-16-97/1810
4-16-97/1810
4-16-97/1810
4-17-97/0900
4-17-97/0900
4-17-97/1120
4-17-97/1120
4-17-97/1140
4-17-97/1140
4-17-97/1320
4-17-97/1320
4-17-97/1340
4-17-97/1340
4-17-97/1425
4-17-97/1425
4-18-97/0900
4-18-97/0900
4-18-97/1045
4-18-97/1045
4-18-97/1220
4-18-97/1220
4-18-97/1220
4-18-97/1220
4-18-97/1220

DISS.:
TDS,
DISS.
TDS,
DISS.
TDS,
DISS.
TDS,
DISS.
TDS,
DISS.
TDS,
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS,
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS,'
DISS.
TDS, '
DISS.
DISS.
TDS,'

ANALYSTS

METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
TSS, SULFATE
METALS, HARDNESS

TSS, SULFATE
METALS, HARDNESS
METALS, HARDNESS

TSS, SULFATE

Filter blank using peristaltic pump and cartridge filters
Filter blank using hand pump and vaccuum filters

*** Bottle blank
**



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP
Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: NA

Inorganic Parameters
Units: mg/L (ppm)

Analyte:
EPA Method:

Method Reporting Limit:
Date Analyzed:

Solids, Total
Dissolved (TDS)

160.1
5

4/22,23/97

Solids, Total
Suspended (TSS)

160.2
5

4/22,23/97

Sulfate
300.0
0.2

5/6/97

Sample Name

00189
00191
00193
'0195
(0197
00199
00201
00203
00205
00207
00209
00211
00213
00215
00217
00219
00222
Method Blank

Lab Code

K9702631-002
K9702631-004
K9702631-006
K9702631-008
K9702631-010
K9702631-012
K9702631-014
K9702631-016
K9702631-018
K9702631-020
K9702631-022
K9702631-024
K9702631-026
K9702631-028
K9702631-030
K9702631-032
K9702631-034
K9702631-MB

141
1010
1050
236
967
1060
1150
478
357
1080
238
124
735
241
182
178
ND
ND

ND
6
11

ND
ND
ND
ND
32
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

16
550
570
72
250
300
290
236
95
320
40.
18
120
62
56
55
ND
ND

Approved By:
3ADW/06I694

02S31WET.UI - 3 TaU V7/9T

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010 A
200.8

6010A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00188
K9702631-001

5/1/97

2.32
ND
27

ND
82

ND
358

00190
K9702631-003

5/1/97

0.76
ND

12200
1.14
8010
ND
6690

00192
K9702631-005

5/1/97

1.94
ND

2100
ND

6260
ND

4170

Approved By: 1Date:
3SMEP A/102094

02631ICP.GJ2 - Sample rev S-6-97 6W97 Plgc No.:

nnfin A



COLUMBIA ANALYTICAL SERVICES, INC.

'Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Analytical Report

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron.
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010 A
6010 A
200.8
6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00194
K9702631-007

5/1/97

2.16
ND
40
ND
403
ND
633

00196
K9702631-009

5/1/97

13.6
ND
62
ND
1270
ND

7620

00198
K9702631-011

5/1/97

2.17
17
49
ND
396
0.03
1200

Approved By. Date:
3S30EPA/102094

OM311CP.GJI - Simple (2) rev W-97 6W97 Ptge No.:

00006



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
D ate Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: jig/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010 A
200.8
6010A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00200
K9702631-013

5/1/97

2.08
19
55

ND
412
0.03
1210

00202
K9702631-015

5/1/97

10.7
61

12900
2.75
3380
ND

4390

00204
K9702631-017

5/1/97

0.68
ND
147
ND
621
ND
248

Approved By: K „.
JS30 EPA/102094

07O1ICP.GJ2 - Simple (3) rev «-97 6W97



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

'Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8
6010 A
200.8
6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00206
K9702631-019

5/1/97

1.52
10
52
ND
194
ND
775

00208
K9702631-021

5/1/97

0.77
ND
55

0.55
181
ND
191

00210
K9702631-023

5/1/97

0.60
ND
ND
0.88
ND
ND
103

Approved By: I Date:
JS30OW10M94

0763IICP.OJ2 - Simple (<) rev M-97 6W97 Tfioo?



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8
6010A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5

5 .
0.02
10

00212
K9702631-025

5/1/97

1.29
ND
2590
6.62
890
ND
501

00214
K9702631-027

5/1/97

0.53
ND
108
ND
139
ND
141

00216
K9702631-029

5/1/97

0.52
ND
122
ND
127
ND
134

Approved By: Date:
JSJOEP A/107094

02631 ICP.On - Sample (5) rev 6-6-97 6W97



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

'Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010 A
6010A
200.8

6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

00218
K9702631-031

5/1/97

0.57
ND
56

ND
109
ND
128

00220
K9702631-033

5/1/97

ND
ND
ND
ND
ND
ND
ND

00221
K9702631-035

5/1/97

ND
ND
ND
ND
ND
ND
ND

Approved By: 1Date:
3S30EPA/102094

02631ICP.GI1 - Simple (6) rev 6-6-97 6/6W7

00009



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: NA
Date Received: NA

Date Extracted: 4/30/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010 A
200.8

6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.02
10
20
0.5
5

0.02
10

Method Blank
K9702631-MB

5/1/97

ND
ND
ND
ND
ND
ND
ND

Approved By: K Date:
JS.VJ EPA/107094

02$3IICP.GI1 • Simple (7) rev 6-6-97 6/6/97

few
10



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97
Date Analyzed: 5/1/97

Hardness, as CaCO3

EPA Method 6010A/ SM Method 2340B
Units: mg/L (ppm)

Sample Name

00188
00190
00192
00194
00196
00198
00200
2202

3206
00208
00210
00212
00214
00216
00218
00220
00221
Method Blank

Lab Code

K9702631-001
K9702631-003
K9702631-005
K9702631-007
K9702631-009
K9702631-011
K9702631-013
K9702631-015
K9702631-017
K9702631-019
K9702631-021
K9702631-023
K9702631-025
K9702631-027
K9702631-029
K9702631-031
K9702631-033
K9702631-035
K9702631-MB

MRL Result

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

108
703
761
174
1010
930
958
345
310
903
201
80.1
644
174
160
163
0.5
ND
ND

SM Standard Method for the Examination of Water and Wastewater, 19th Ed..

Approved By:
IAMRL/107394

M631ICP.EAL - Sunple VV97

Date. 00011
Pagt No.:



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY I'ORM

Samples sent to:
t f&BIEL SPEiLMAN"^
foLUMRif l /\AJALYTI<:X?L. SE_£V\ct.<;

3t~7 <;. 13^ A\/£
FOR LAB USE

LAB ID Htfl- 7lf)5
KtLSO, VJA yxf,2(0

Send Analytical Results to:
ESA Consultants Inc. F
2637 Midpoint Drive, Suite F I
Fort Collins, Colorado 80525 (
Attn: Todd Sullivan 1

TAO NTTVTRF.R

oo/$%
ootzq
00(90
00(9 1
00 /9-Z
Oo(j3
OotftJ
00(95
OOfib
00(97
OO(9%
GO/99
OG7.0O
Oozo/
Oo 101-

CONTAINER/

:5m«l K/vIo,
I'L-

5^9/nl V\Nl°3
I L
^00/4 H MO,
I U
5c0rw HMO,

IL
^co/wl KMO^
1 L
5^)0^ HMO,
j j_

Scorn/ HNO,
I L
Son flkl H NO,

1 L

>rojer.t Name: RlCO POST - V'C cP
'rnjftr.f Number: 1°^ ^^l OfcO
Contact Person: Tooti Sot-H^ANi
[>.le.phnne. No - ( 9 7O) 4 g^ - 36 I I

1

A N A I . Y S I S

1

'
TDS . T!SfS . Soi_FAr£_' ' i

' ^^ ' P
T D S , TSS. 5v,'LF/4TE_

Dl!S<^;.\/Eft /WET/JLS. H/fRDMESS 1

TDS T ^ S . 5ucFXtrc^ , 1 , ^ , 1 ,

TD'S , T5S. SOL FATE- 1

TD5 . T5S , 5ULF/J T£

Dt55oLV£D Aie-Ttf^. HA^/)AJ£55
TD5 _ Ts<, SW UF/ITE
I>»SSOLU£Z) mETflL<> HA&AAJE5S

^TJ>S ; TS5 , 5ui.F>9TE.

SAMPLES RELINQUISHED BY . SAMfLES RECEIVED BY FORM NO.

_ o. r« _

C:\FORMS\FIELD\SMPLA.NAL.FRM A0032



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:

. Se_fcV\ce<;
\3>\1
kttso,

FOR LAB USE
LAB ID.

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: RlCO
Project Number: l°l
Contact Person:
Telephone No.:

ObO

- 3&II

CONTAINER/
PRF.^F.RVATTVF A N A I

DiSSouv/Eb

U TDS TSS

£_
00207 1L TDS . TSS . 5o'LF/lT(L

H MO, DVS-SoLV/ED

IL
002,10 53Oi/v<J HMO,

IL
Dot a HMO,

IL

KMO, DlS50Ll/Ffl A1£TV9L5
001(5 1U T55

DlS50LV£D

HNO
I L T55,

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY .FORM NO.

C:\FORMS\FUiLD\SMPLANAJ_.FRM 00033



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:

/\AJ4LYTi
. 13

HELSO. VJA

FOR LAB USE
LAB

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: RlCO
Project Number: 1° 1 %>Qi
Contact Person: Ibob SCL.UV;AN|
Telephone No.: ^To) 484- 36 II

TAC NTTrVTRPR
CONTAINER;

PRRSF.RVATTVF. ANALYSIS

005.3 Q. TDS Soi-F/4r

TD' Tb>S~—5 o L I
HMO, AOET/4LS

HMO,

T/U5 . H^Rb/vJE5S

J^i. . T^
UNO

TD5

HMO,

TJ>6 . TS5

SAMPLES RELINQUISHED BY LES RECEIVED BY FORM NO.

C:\FORMS\FIELD\SMPLANAL.FRM 00034
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Columbia
Analytical

- Services "*•

AUG2.2 1997

BY:.

August 18, 1997 Service Request No: K9705429

Laura Jones
PTI Environmental Services, Inc.
4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO POST-VCUP/CB41-0101

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on August 1 through August
2, 1997. Preliminary results were transmitted via facsimile on August 15 and 18, 1997. For your
reference, these analyses have been assigned our service request number K9705429.

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is.
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spieknan
Ghent Services Manager

AS/sm Page 1 of

cc: Todd Sullivan, ESA Consultants, Inc. (Fort Collins, CO)



RICO SURFACE WATER SAMPLING SUMMER QUARTER 1997

TAP NTTVfRRR SAMPLING LOCATION DATR/TTMF.

00221
00222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
00254

SVS-5
SVS-5
SVS-8
SVS-8
SVS-8
SVS-8
SVS-11
SVS-11
SVS-12
SVS-12
SVS-12
SVS-12
DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
DR-2-SW
DR-2-SW
DR-18-SW
DR-18-SW
DR-18-SW
DR-18-SW
DR-4-SW
DR-4-SW
DR-l-SW
DR-l-SW
DR-10-SW
DR-10-SW
DR-6-SW
DR-6-SW
DR-15a-SW
DR-15a-SW
DR-7-SW
DR-7-SW

7-29-97/1030
7-29-97/1030
7-29-97/1222
7-29-97/1222
7-29-97/1222
7-29-97/1222
7-29-97/1355
7-29-97/1355
7-29-97/1510
7-29-97/1510
7-29-97/1510
7-29-97/1510
7-30-97/0820
7-30-97/0820
7-30-97/1030
7-30-97/1030
7-30-97/1300
7-30-97/1300
7-30-97/1430
7-30-97/1430
7-30-97/1430
7-30-97/1430
7-30-97/1515
7-30-97/1515
7-30-97/1550
7-30-97/1550
7-31-97/0915
7-31-97/0915
7-31-97/1040
7-31-97/1040
7-31-97/1100
7-31-97/1100
7-31-97/1130
7-31-97/1130

ANALYSTS

DISS.METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS (DUPE)
TDS, TSS, SULFATE (DUPE)
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
CYANIDE
CYANIDE (DUPE)
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS (BLANK)*
TDS, TSS, SULFATE (BLANK)**
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE

* Filter blank using peristaltic pump and cartridge filters
** Bottle blank



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report , .

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP/CB41-0101
Water

Service Request: K9705429
Date Collected: 7/30/97
Date Received: 8/1/97

Date Extracted: NA

Inorganic Parameters
Units: mg/L(ppm)

Analyte:
EPA Method:

Method Reporting Limit:
Date Analyzed:

Solids, Total
Suspended (TSS)

160.2
5

8/5,6/97

Solids, Total
Dissolved (TDS)

160.1
5

8/5,6/97

Sulfate
300.0
0.2

8/12/97

Sample Name

00234
00238
00244
|00246
00248
00250
00252
00254
00222
00224
00226
00228
00230
00236
00240
00242
Method Blank 1
Method Blank 2

Lab Code

K9705429-001
K9705429-004
K9705429-005
K9705429-007
K9705429-009
K9705429-011
K9705429-013
K9705429-015
K9705429-017
K9705429-019
K9705429-021
K9705429-023
K9705429-025.
K9705429-029
K9705429-031
K9705429-033
K9705429-MB1
K9705429-MB2

8
48
159
140
ND
ND
ND
ND
ND
ND
ND
ND
10

ND
ND
168
ND
ND

840
142
125
122
983
169
116
686
112
178
162
1170
1090
1080
18
121
ND
ND

200
26
25
20
290
26
15

'140
14
36
35
690
480
280
ND
23
ND

Approved By:
3ADW/WIW4

05419WETJJ2-UI to4 V13/97

Date: osa03



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41 -0101
Sample Matrix: Water

Service Request: K9705429
Date Collected: 7/29/97
Date Received: 8/1/97

Date Extracted: NA
Date Analyzed: 8/12/97

Cyanide, Total
EPA Method 335.2
Units: mg/L (ppm)

Sample Name

00231
00232
Method Blank

Lab Code

K9705429-026
K9705429-027
K9705429-MB

MRL

0.01
0.01
0.01

Result

ND
0.02
ND

Approved By:
1AMRUI01S94

OS«9WET.UI - IAMRL I/IW7

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

PTI Environmental Service, Inc.
RICO POST-VCUP/CB41-0101
Water

Service Request: K9705429
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97
Date Analvzed: 8/13/97

Hardness, as CaC03

EPA Method 6010A/ SM Method 2340B
Units: mg/L (ppm)

Sample Name

00235
00237
00245
00247
00249
00251
00253

.00221
D0223
00225
00227
00229
00233
00239
00241
00243
Method Blank

Lab Code

K9705429-002
K9705429-003
K9705429-006
K9705429-008
K9705429-010
K9705429-012
K9705429-014
K9705429-016
K9705429-018
K9705429-020
K9705429-022
K9705429-024
K9705429-028
K9705429-030
K9705429-032
K9705429-034
K9705429-MB

MRL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Result

858
83.0
67.2
760
122
65.3
599
87.2
112
110
792
710
1030
0.3
74.0
79.0
ND

SM Standard Method for the Examination of Water and Wastewater, 19th Ed.,

Approved By:
IAMRL/I0239-I

OS4791CP.EA1 - Stmple 8/IW7

Date: Q 0 0 0 5

Pigc No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010 A
200.8
6010 A
200.8
6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1
10
20
0.5
5

0.1
10

00235
K9705429-002

8/13/97

3.5
21
36
ND
357
ND
1480

00237
K9705429-003

8/13/97

0.3
ND
53
ND
62
ND
90

00245
K9705429-006

8/13/97

0.2
ND
98
ND
66
ND
65

Approved By:
JS30EP A/102094

OS4J9ICP.EA2 - Stmpfe 8/IV97

Date: 00006
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8
6010A
200.8
6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1
10
20
0.5
5

0.1
10

00247
K9705429-008

8/13/97

1.7
ND
101
ND
366
ND
626

00249
K9705429-010

8/13/97

0.5
ND
126
0.7
209
ND
127

00251
K9705429-012

8/13/97

0.5
ND
ND
0.8
ND
ND
76

Approved By:
JSMEPA/102094

OMWICP.EAJ - Sample (I) f \ilTI

Date: 00007
Fife No.:



COLUMBIA ANALYTICAL SERVICES, INC

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Analytical Report

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals
Units: ng/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010 A
6010A
200.8
6010A
200.8

6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1 -
10
20
0.5
5

0.1
10

00253
K9705429-014

8/13/97

1.5
ND
3120
4.2
963
ND
567

00221
K9705429-016

8/13/97

2.1
ND
341
0.7
143
ND
353

00223
K9705429-018

8/13/97

1.8
ND
101
0.6
235
ND
347

Approved By:
3S30EPA/I02094

OS419ICP.EA2 - Simple (J) 8/IV97

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Dissolved Metals
Units: ug/L (ppb)

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010 A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1
10
20
0.5
5

0.1
10

00225
K9705429-020

8/13/97

1.8
ND
84
ND
231
ND
340

00227
K9705429-022

8/13/97

1.9
ND

2260
ND

6690
ND
3620

00229
K9705429-024

8/13/97

0.5
ND

11900
5.9

7250
ND
5890

Approved By:
.1S30EPA/I02094

03429ICP.EA2 • Simple (4) &'l V97

00009
Pige No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Clieat: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Analytical Report

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010 A
6010 A
200.8
6010 A
200.8
6010A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1
10
20
0.5
5

0.1
10

00233
K9705429-028

8/13/97

15.9
ND
52

ND
1930
ND

7690

00239
K9705429-030

8/13/97

ND
ND
ND
ND
ND
ND
ND

00241
K9705429-032

8/13/97

ND
ND
68
ND
52

ND
41

Approved By:
JSJOEP A/102094

OM29ICP.EA2 - Simple (5) 8/IV97

Date:
000^-°
Pigc No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals
Units: ug/L (ppb)

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

EPA
Method

200.8
6010A
6010A
200.8

6010A
200.8
6010 A

Sample Name:
Lab Code:

Date Analyzed:

MRL

0.1
10
20
0.5
5

0.1
10

00243
K9705429-034

8/13/97

ND
ND
62
ND
48
ND
36

Method Blank
K9705429-MB

8/13/97

ND
ND
ND
ND
ND
ND
ND

Approved By:
>SJOEPA/l<nW4

OSXJ91CP.EA1 • Simple (Q 8flV97

Date: ooou
Pige No.:



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
/7&8/£ SP//LAV3A/V

£e>U/mBlA AftALVTICAt. S£nt, t f f <

/3/7 5. /?ii i4*e
FOR LAB USE

LAB ID
&/So . kJ/4 9%(>?t.

Send Analytical Results to:
ESA Consultants Inc. ]
2637 Midpoint Drive, Suite F 1
Fort Collins, Colorado 80525 <
Attn: Todd Sullivan

TAfl NITMBFR

— ) -7 /4- 1- ( •7/i9 IQT

•zzz
273
7.21

ZZ5
^^(.
Zz?
2z\
-7-^9
-2.30
23^

X3Z. r

23? 7/3o/»7

•2.1M
3.3^

^6»
Z37 > r

CONTAINER/
PUFSFRVATTVK

5«,m/ rt / A//UO,

/ ^- P'-
5-^Mi P/. y ^/^^

Jt_ ol.
S5^ AV( nl. / KA/0«r /

Soo f*.( p/_ / HjJdt.
f ^

tL f l -

I «- p/. '

It- f/ / /U*0f/

Z00*( fl / HKJO.

U P / .

4"/J£) <*\( £)/. / frlhJOr
\ ' f J

\ L- ?'•
fi«0 /*»!• P/ /M^t

Project Name: /£?/<To
Project Number. /&( 96of O6O
Contact Person: T°2>0 SULJ-H/*S->
FelephoneNo.: (9?o) yfS 36, il

kiss M&US . tteAt*.^
f

\) ( 5^ /*\JLr&J^ ir (V/*tf*Vjt £ C

•b,-« ' /vu.4*a^ frW**.ss yr

D / 5 5 • /V/^-(-a_ / 5 / H&sct«£ $5

TDS TS5, 5"^
h;$? A^U, /Yw^-ss
-7~jt> S ^ TS5 . .Stf «/

Cc.A^u3^

r\>^v^7 ^:

^Vs<s (kffjbj^, (-{& rdtu^i

~J~b^j. 7~SS . 5<9<Y

L)/^< fl(jL~{vJif*f . Hfifd*0*:>^

T^ T£Z 'zo*
2>/sf Au4J/< tf«,v/.^s«c

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY -FORM NO.

"— ^^Ji^Jl^'^AM r-~ /tffS *—-" °~ r-=

^ _ ^

«^~ D, P^ ^

C:\FORMSVFIELD\SMPLAN AL.FRM



ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF. CUSTODY FORM

Samples sent to:

££.R.vlC£

1317
FOR LAB USE

LAB ID

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name:
Project Number: _
Contact Person: _
Telephone No.: 9?f

C:\FORMS\FffiU3\SMPL/^AL.FRM
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El Quality Assurance Review
Summary



QUALITY ASSURANCE REVIEW SUMMARY

INTRODUCTION

A quality assurance review of laboratory data was completed for ESA Consultants, Inc. and
ARCO Environmental Remediation by PTI Environmental Services for the analysis of
metals, cyanide, conventional parameters, and tetrachloroethene (PCE). The data are
associated with surface water samples collected during the fall (October 1996), winter
(January 1997), spring (April 1997), and summer (July 1997) quarterly sampling events
conducted on Silver Creek and Dolores River corridor near Rico, Colorado. Data quality
was assessed in terms of general method-specific quality control limits and guidance
specified by U.S. Environmental Protection Agency (EPA) Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (U.S. EPA 1994a) and the EPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review
(U.S. EPA 1994b). The sample set, overall data quality, and results for the field quality
control samples are summarized below.

Data reported by the laboratory are acceptable. Qualifier codes have been added to some of
the accepted results to indicate minor variation in the quality control results that could affect
the bias or precision of the reported value. All of the data reported for these sampling
events are acceptable and considered usable for data interpretation. Analytical results and
associated data qualifiers for the natural samples are presented in Table 1.

SAMPLE SET

Fall Quarterly Sampling Event

The sample set consisted of 13 surface water samples, four field duplicate samples, one
bottle blank, and one filter blank. All analyses were conducted by Columbia Analytical
Services, Inc. (Kelso, Washington). The samples were analyzed for dissolved metals
(cadmium, copper, iron, lead, manganese, silver, and zinc), total dissolved solids (TDS),
total suspended solids (TSS), sulfate, and hardness (as calcium carbonate). In addition, one
surface water sample was analyzed for dissolved mercury; two surface water samples and
one field duplicate sample were analyzed for total cyanide; and one surface water sample
and four field duplicate samples were analyzed for PCE.

lM IOIOn97inipl.doc



TABLE 1. RICO SAMPLING RESULTS SUMMARY 1997

Station
Field

Date Time Rep.
Dissolved Metals (pg/LI

Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

Tetra-
chloro- Total
ethene Cyanide Hardness
(fjg/L) (mg/L) (mg/LI

Total
Dissolved

Solids
(mg/L)

Total
Suspended

Solids Sulfate
(mg/L) (mg/L)

FALL QUARTER 1996
DR-1-SW
DR-2-SW
DR-4-SW
DR-6-SW
DR-7-SW
DR-8-SW
DR-9-SW
DR-16-SW
DR-18-SW
SVS-5
SVS-8
SVS-11
SVS-12
SVS-12
SVS-12
SVS-12
SVS-12
Bottle Blank
Filter Blank

10/23/96 15:50
10/24/96 11:15
10/24/96 9:00
10/23/96 10:40
10/23/96 9:15
10/23/96 14:45
10/23/96 11:50
10/23/96 14:00
10/24/96 10:15
10/22/96 12:01
10/22/96 14:15
10/22/96 15:05
10/22/96 16:25 1
10/22/96 16:25 2
10/22/96 16:25 3
10/22/96 16:25 4
10/22/96 16:25 5
10/23/96 14:00
10/23/96 14:00

5.32
0.59
0.53
0.87
0.72
1.96
0.61
15.0
0.52
3.44
2.28
2.12
3.45
3.48

0.03

15

10 U
10 U
10 U
10 U
14

10 U
10 U
10 U
14
10 U
10 U
10 U
10 U

10 U

6090
57

112

51
8370

59
247

63
107
156
141

5080
5880
6010

20 U

1.09
0.12 U
0.12 U
0.35
5.60
0.18 U
0.11 U
2.38
0.12 U
2.65
0.88
0.04 U
1.02
0.92

0.06

1660
172

175

183
1700
203 0.2 U
854
811

180
138
392

6880
4990
5100

5 U

0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U

0.02 U

1950
123
124

224
883

1300
168

9080
123
677
738

5410
5530
5640

10 U

0.01 U 214
169
171

189

738
1020
433

1020
172
1 14
151

618
0.5 U 0.01 U 533
0.5 U 0.01 U 545
0.5 U
0.5 U
0.5 U

0.2 U

296

228

233
233
910

1210
576

1350
234
159
190
832
760
751

5 U

15 130
5 U 80
5 78
5 U 55
5 U 200
5 U 280
5 U 200
5 U 390
5 U 90
5 U 24
6 64

26 510
5 U 390
6 410

5 U 0.2 U

WINTER QUARTER 1997
DR-1-SW
DR-2-SW
DR-2-SW
DR-4-SW
DR-7-SW
DR-8-SW
DR-9-SW
DR-16-SW
DR-18-SW
SVS-8
SVS-11
SVS-12
Bottle Blank
Filter Blank

1/22/97 14:30
1/23/97 10:30
1/23/97 10:30 A
1/23/97 9:00
1/22/97 11:00
1/22/97 9:40
1/22/97 12:20
1/22/97 9:18
1/23/97 9:25
1/21/97 14:15
1/21/97 13:45
1/21/97 10:45
1/22/97 9:40
1/22/97 9:40

5.03
0.76
0.74
0.70
0.66
1.98
0.66
17.0
0.67
1.78
2.12
0.58

0.02 U

13

10 U
10 U
10 U
10 U
12
10 U
10 U
10 U
10 U
10 U
10 U

10 U

6090
80

75
141

6210

63
372

72
145

148

53

10200

20 U

0.6

0.5 U
0.5 U
0.5 U
1.2
0.5 U
0.5 U
0.6

0.5 U
0.5 U
0.5 U
2.0

0.5 U

1350
259
258

269
1560

180
1110

888
257

615

3610
5250

5 U

0.02 U
0.03° U
0.03" U
0.03' U
0.05
0.08
0.02 U
0.07
0.02 U
0.02 U
0.02 U
0.02 U

0.02 U

1810
173
170
178
723

1160
229

8740
164

840
2190
4710

10 U

256
217

216
226
700
929
421

1020
212
184

695
444

0.2 U

353
301

283
299
850

1110
100

1200
293
237

972
662

22

16 150
5 U 100
5 U 100
5 U 110
5 U 170
5 U 250
6 160
5 U 360
5 U 110
5 U 81
5 U 560

10 330
5 U 0.2 U
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TABLE 1. (cont.)

Station Date
Field

Time Rep.
Dissolved Metals l/yg/L)

Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

Tetra-
chloro- Total
ethene Cyanide Hardness
(/yg/L) (mg/U (mg/L)

Total
Dissolved

Solids
(mg/L)

Total
Suspended

Solids Sulfate
(mg/L) (mg/L)

SPRING QUARTER 1997
DR-1-SW
DR-2-SW
DR-4-SW
DR-6-SW
DR-7-SW
DR-8-SW
DR-8-SW
DR-9-SW
DR-10-SW
DR-15A-SW
DR-16-SW
DR-18-SW
SVS-5
SVS-8
SVS-11
SVS-12
Bottle Blank
Filter Blank"
Filter Blankc

4/17/97
4/18/97
4/18/97
4/17/97
4/17/97
4/16/97
4/16/97
4/17/97
4/17/97
4/17/97
4/16/97
4/18/97
4/16/97
4/16/97
4/16/97
4/16/97
4/18/97
4/18/97
4/18/97

D:00
12:20
9:00
13:20
14:25
18:10
18:10 A
11:20
11:40
13:40
1 7:30
10:45
11:30
15:00
14:00
12:50
12:20
12:20
12:20

10.7
0.57
0.53
0.77
1.29
2.17
2.08
0.68
1.52
0.60
13.6
0.52
2.32
2.16
1.94
0.76

0.02 U
0.02 U

61
10 U
10 U
10 U
10 U
17

19
10 U
10
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U

12900
56

108
55

2590
49

55
147

52

20 U
62

122
27

40
2100

12200

20 U
20 U

2.75
0.5 U
0.5 U

0.55
6.62
0.5 U
0.5 U
0.5 U
0.5 U

0.88
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

1.14

0.5 U
0.5 U

3380
109
139
181

890

396

412

621
194

5 U
1270

127
82

403
6260
8010

5 U
5 U

0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.03
0.03
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 U
0.02 t/
0.02 U

0.02 U
0.02 (J

4390
128
141

191

501

1200
1210
248

775
103

7620
134
358
633

4170
6690

10 U
10 U

345

163
174

201
644

930

958
310

903
80.1
1010

160
108
174
761
703

0.5
0.2 U

476

178
241

238

735

1060
1150
357

1080
124
967

182
141

236
1050
1010

5 U

32 J 230
5 U 55
5 UJ 62
5 UJ 40
5 UJ 1 20
5 U 300
5 U 290
5 UJ 95
5 UJ 320
5 UJ 18
5 U 250
5 UJ 56
5 U 16
5 U 72

1 1 570
6 550
5 U 0.2 U

SUMMER QUARTER 1997
DR-1-SW
DR-2-SW
DR-4-SW
DR-6-SW
DR-7-SW
DR-8-SW
DR-10-SW
DR-15a-SW
DR-16-SW
DR-18-SW
SVS-5
SVS-8
SVS-8
SVS-11

7/30/97
7/30/97
7/30/97
7/31/97
7/31/97
7/30/97
7/31/97
7/31/97
7/30/97
7/30/97
7/29/97
7/29/97
7/29/97
7/29/97

15:50
13:00
15:15
10:40
11:30
10:30
9:15

11:00
8:20

14:30
10:30
12:22
12:22 A
13:55

0.2

0.3
0.1 U
0.5

1.5

3.5
1.7

0.5

15.9
0.1 U
2.1
1.8
1.8
1.9

10 U
10 U
10 U
10 U
10 U
21

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

98

53

62
126

3120
36

101

20 U
52

68
341
101
84

2260

0.5 U
0.5 U
0.5 U
0.7

4.2

0.5 U
0.5 U
0.8

0.5 U
0.5 U
0.7
0.6
0.5 U
0.5 U

66

62
48

209
963
357

366
5 U

1930
52

143
235
231

6690

0.1 U
0.1 f

0.1 6/
0.1 U
0.1 6/
0.1 U
0.1 C/
0.1 t/
0.1 U
0.1 <J
0.1 U
0.1 (/
o.i <y
0.1 U

65

90
36

127

567

1480
626

76

7690
41

353
347
340

3620

67.2
83.0
79.0
122

599
858
760

65.3
1030
74.0
87.2
112
110
792

122

142
125

169

686
1080
983

116

840

121
112
178
162

1170

140" 20
48 26

159 25
5 U 26
5 U 140
5 U 280
5 U 290
5 U 15
8 200

168 23
5 U 14
5 U 36
5 U 35
5 U 690
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FABLE 1. (cont.)

Station
SVS-12
SVS-12
Bottle Blank
Filter Blank

Date
7/29/97
7/29/97
7/30/97
7/30/97

Field
Time Rep.
15:10
15:10 A
14:30
14:30

Dissolved Metals U/g/L)
Cadmium

0.5

0.1 U

Copper
10 U

10 U

Iron
11900

20 U

Lead
5.9

0.5 U

Manganese Mercury
7250

5 U

Silver
0.1 U

0.1 U

Zinc
5890

10 U

Tetra-
chloro- Total
ethene Cyanide
l/yg/L) (mg/L)

0.01 U
0.02

Hardness
(mg/L)
710

0.3

Total
Dissolved

Solids
(mg/L)

1090

18

Total
Suspended

Solids
(mg/L)

10

5 U

Sulfate
(mg/L)
480

0.2 U

The MRL is elevated because of matrix interlerences.

Peristaltic pump and cartridge filters.

Hand pump and vacuum filters.

lualifler: U • Undetected at detection limit shown.

J - Sample result is an estimate due to exceedance of quality control criteria.
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Winter Quarterly Sampling Event

The sample set consisted of 11 surface water samples, one field duplicate sample, one bottle
blank, and one filter blank. All analyses were conducted by Columbia Analytical Services,
Inc. (Kelso, Washington). The samples were analyzed for dissolved metals (cadmium,
copper, iron, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and hardness (as
calcium carbonate).

Spring Quarterly Sampling Event

The sample set consisted of 15 surface water samples, one field duplicate sample, one bottle
blank, and two filter blanks. All analyses were conducted by Columbia Analytical
Services, Inc. (Kelso, Washington). The samples were analyzed for dissolved metals
(cadmium, copper, iron, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and
hardness (as calcium carbonate).

Summer Quarterly Sampling Event

The sample set consisted of 14 surface water samples, one field duplicate sample, one bottle
blank, and one filter blank. All analyses were conducted by Columbia Analytical Services,
Inc. (Kelso, Washington). The samples were analyzed for dissolved metals (cadmium,
copper, iron, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and hardness (as
calcium carbonate). In addition, one surface water sample and one field duplicate sample
were analyzed for total cyanide.

SUMMARY OF QUALIFIED DATA

A summary of quality control checks is included in Table 2.

Fall Quarterly Sampling Event

Dissolved Metals

A total of 106 analytical results were reported by the laboratory. Of these results, 69 were
reported at concentrations above the applicable MRL and 37 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier).

During the quality assurance review, six lead results were restated as undetected (the results
reported by the laboratory were assigned a U qualifier because lead was present in the
affected samples at concentrations less the action limit of 5 times the concentration detected
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TABLE 2. SUMMARY OF QUALITY CONTROL CHECKS

Quality Control Check Status Comment

Completeness

Holding times

Analytical methods

Instrument performance

Calibrations

Method blanks

Accuracy (bias or recovery)

Laboratory control samples

Matrix spike samples

Surrogate compounds

Accuracy (precision)

Method reporting limits

100 percent complete

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Field quality control samples Acceptable

690 results reported; no results were
rejected

Holding time constraints were met

See Analytical Methods section

Control limits were met

Control limits were met

Control limits were met

Control limits were met

Control limits were met

Control limits were met, with one
exception.

Total of 8 TSS results associated
with spring quarterly sampling event
qualified as estimated (J); see
Precision section

Method reporting limits met data
quality objectives; reporting limits for
some samples were elevated because
of matrix interferences

Total of 6 dissolved lead results
associated with the fall quarterly
sampling event were restated as
undetected (U); results discussed in
Field Quality Control Samples section
of report

OVERALL ASSESSMENT ACCEPTABLE Qualifiers were added to selected
results; see sections noted above



in the filter blank. No results were qualified as estimated or rejected during the quality
assurance review.

IDS, TSS, Sulfate, and Hardness

A total of 15 analytical results for IDS, TSS, sulfate, and hardness were reported by the
laboratory. Of these results, 14 IDS, 5 TSS, 14 sulfate, and 14 hardness results were
reported at concentrations above the applicable MRL. Ten TSS, one IDS, one sulfate, and
one hardness results were reported as undetected (the applicable MRL was reported by the
laboratory with a U qualifier). No results were qualified as estimated, restated as
undetected, or rejected during the quality assurance review.

Total Cyanide

A total of three results were reported by the laboratory as undetected (the MRL was
reported by the laboratory with a U qualifier). No results were qualified as estimated,
restated as undetected, or rejected during the quality assurance review.

PCE

A total of five results were reported by the laboratory as undetected (the MRL was reported
by the laboratory with a U qualifier). No results were qualified as estimated, restated as
undetected, or rejected during the quality assurance review.

Winter Quarterly Sampling Event

Dissolved Metals

A total of 91 analytical results were reported by the laboratory. Of these results, 57 were
reported at concentrations above the applicable MRL and 34 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review.

TDS, TSS, Sulfate, and Hardness

A total of 13 analytical results for TDS, TSS, sulfate and hardness were reported by the
laboratory. Of these results, all 13 TDS, 3 TSS, 12 sulfate, and 12 hardness results were
reported at concentrations above the applicable MRL. Ten TSS, 1 sulfate, and 1 hardness
results were reported as undetected (the applicable MRL was reported by the laboratory
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with a U qualifier). No results were qualified as estimated, restated as undetected, or
rejected during the quality assurance review.

Spring Quarterly Sampling Event

Dissolved Metals

A total of 126 analytical results were reported by the laboratory. Of these results, 73 were
reported at concentrations above the applicable MRL and 53 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review.

TDS, TSS, Sulfate, and Hardness

A total of 17 analytical results for TDS, TSS, and sulfate and 18 analytical results for
hardness were reported by the laboratory. Of these results, all 16 TDS, 3 TSS, 16 sulfate,
and 17 hardness results were reported at concentrations above the applicable MRL. One
TDS, 14 TSS, 1 sulfate, and 1 hardness results were reported as undetected (the applicable
MRL was reported by the laboratory with a U qualifier).

During the quality assurance review, eight TSS results were qualified as estimated (assigned
a J qualifier) because the result for the relative percent difference for laboratory duplicate
sample analyses (22 percent) was outside the control limit of 20 percent. No results were
restated as undetected or rejected during the quality assurance review.

Summer Quarterly Sampling Event

Dissolved Metals

A total of 112 analytical results were reported by the laboratory. Of these results, 63 were
reported at concentrations above the applicable MRL and 49 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review.

TDS, TSS, Sulfate, and Hardness

A total of 16 analytical results for TDS, TSS, sulfate and hardness were reported by the
laboratory. Of these results, all 16 TDS, 6 TSS, 15 sulfate, and all 16 hardness results
were reported at concentrations above the applicable MRL. Ten TSS and one sulfate results
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were reported as undetected (the applicable MRL was reported by the laboratory with a U
qualifier). No results were qualified as estimated, restated as undetected, or rejected during
the quality assurance review.

Total Cyanide

A total of two results were reported by the laboratory. Of these results, one was reported at
a concentration above the applicable MRL and one was reported as undetected (the MRL
was reported by the laboratory with a U qualifier). No results were qualified as estimated,
restated as undetected, or rejected during the quality assurance review.

SAMPLE DELIVERY GROUPS

The water samples for the four sampling events were analyzed for the target analytes in four
sample delivery groups (SDGs). The data packages for these SDGs contained all
documentation and data necessary to conduct the quality assurance review.

DATA QUALITY ASSESSMENT

The results for quality control procedures employed for the analysis of field samples are
discussed below, including completeness, holding times, analytical methods, instrument
performance, accuracy, quantification, method reporting limits, and field quality control
samples. Data quality was assessed in terms of method-specific and laboratory-specific
control limits and requirements specified by the applicable EPA national functional
guidelines (U.S. EPA 1994a,b).

Completeness

The results reported by the laboratory were 100-percent complete. No data were rejected
during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation requirements were met for
all samples.
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Analytical Methods

Analyses for copper, iron, manganese, and zinc were completed according to EPA SW-846
Method 6010A using inductively coupled plasma-atomic emission spectrometry (ICP-AES)
(U.S. EPA 1992). Analyses for cadmium, lead, and silver were completed according to
EPA Method 200.8 using inductively coupled plasma-mass spectrometry (ICP/MS) (U.S.
EPA 1991). Analyses for mercury were completed according to EPA SW-846 Method
7470A (U.S. EPA 1994c) using cold vapor atomic absorption.

For conventional analytes, analyses were completed according to the following methods:
IDS by EPA Method 160.1 (U.S. EPA 1983); TSS by EPA Method 160.2 (U.S. EPA
1983); sulfate by EPA Method 300.0 (U.S. EPA 1983); and hardness using analytical
results obtained for the analysis of calcium and magnesium using EPA SW-846 Method
6010A (U.S. EPA 1992) and the equation defined in Standard Method 2340B (APHA
1989). The analyses for cyanide were completed using EPA Method 335.2 (U.S. EPA
1983). The analyses for PCE were completed by EPA SW-846 Method 5030A (U.S. EPA
1992) and 8010B (U.S. EPA 1994c) using purge-and-trap and gas chromatography/
electrolytic conductivity detection, respectively.

Instrument Performance

The results for the applicable calibrations and calibration blanks associated with the sample
analyses are described below. No changes in instrument performance were indicated during
any analysis sequence that would have resulted in the degradation of data quality.

Initial Calibration

The initial calibrations completed for all metals, sulfate, cyanide, and PCE analyses met the
criteria for acceptable performance and frequency of analysis. Initial calibrations are not
performed for the other conventional analytes.

Initial and Continuing Calibration Verification

The initial and continuing calibration verifications for ah1 metals, sulfate, cyanide, and PCE
analyses met the criteria for acceptable performance and frequency of analysis. Initial and
continuing calibration verifications are not performed for the other conventional analytes.

Initial and Continuing Calibration Blanks

The initial and continuing calibration blanks met the criteria for acceptable performance and
frequency of analysis. For the non-metals analyses, no analytes were detected in applicable
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initial and continuing calibration blanks. For the analysis of metals, no target analytes were
detected at concentrations greater than 2 times the instrument detection limit.

Method Blank Analyses

The analyses of the method blanks met the criteria for acceptable performance and
frequency of analysis. For the non-metals analyses, no analytes were detected in applicable
method blanks. For the analysis of metals, no target analytes were detected at
concentrations greater than 2 times the instrument detection limit.

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of
analytical bias (laboratory control sample, matrix spike, and surrogate recoveries) and
precision (laboratory duplicates).

Laboratory Control Sample Recoveries

The recoveries for all laboratory control samples (blank spikes) and the frequency of
analysis met the criteria for acceptable performance. A summary of all laboratory control
sample recoveries for metals, conventional analytes, cyanide, and PCE is presented in
Appendix D.

Matrix Spike Recoveries

The recoveries for all matrix spike samples and the frequency of analysis met the criteria for
acceptable performance. A summary of matrix spike recoveries for metals, sulfate,
cyanide, and PCE is presented in Appendix D. Matrix spikes are not performed for other
conventional analytes.

Surrogate Compound Recoveries

The recoveries for the surrogate compounds added to samples analyzed for PCE met the
criteria for acceptable performance. A summary of the surrogate compound recoveries is
presented in Appendix D.
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Precision

The results for all duplicate sample analyses (metals, conventional analytes, and cyanide)
and duplicate matrix spike analyses for PCE, including the frequency of analysis, met the
criteria for acceptable performance, with one exception: For the analysis of TSS conducted
for eight samples collected during the spring quarter, the RPD between the original sample
analysis and the laboratory duplicate sample analysis exceeded the control limit of 20
percent. Specifically, an RPD of 22 was reported for the sample collected at Station No.
DR-l-SW (32 mg/L) and the laboratory duplicate sample result (40 mg/L). The TSS
results reported for the eight samples associated with the affected laboratory duplicate were
qualified as estimated (assigned a J qualifier) during the quality assurance review.

A summary of all duplicate analyses for metals, conventional analytes, cyanide, and PCE is
presented in Appendix D.

Method Reporting Limits

The method reporting limits (MRLs) were acceptable for all target analytes. A slightly
elevated MRL of 0.03 /ig/L, rather than the routine MRL of 0.02 /ig/L, was reported for
silver in the three samples (Stations DR-2-SW, the field duplicate of DR-2-SW, and DR-4-
SW) collected during the winter quarterly sampling event. This slightly elevated MRL is
due to matrix interferences documented by the laboratory.

FIELD QUALITY CONTROL

For samples collected for the fall quarterly sampling event, the field quality control samples
included a total of five field duplicates, one bottle blank, and one filter blank. Two field
duplicate samples were collected at Station No. SVS-12 and were analyzed for dissolved
metals, total cyanide, hardness, TDS, TSS, and sulfate. A total of five field duplicate
samples were collected at Station No. SVS-12 and were analyzed for PCE. The bottle
blank was analyzed for TDS, TSS, and sulfate and the filter blank was analyzed for
dissolved metals and hardness.

For samples collected for the winter quarterly sampling event, the field quality control
samples included one field duplicate sample, one bottle blank, and one filter blank. The
field duplicate samples were collected at Station No. DR-2-SW and were analyzed for
dissolved metals, hardness, TDS, TSS, and sulfate. The bottle blank was analyzed for
TDS, TSS, and sulfate and the filter blank was analyzed for dissolved metals and hardness.

For samples collected for the spring quarterly sampling event, the field quality control
samples included one field duplicate sample, one bottle blank, and two filter blanks. The
field duplicate samples were collected at Station No. DR-8-SW and were analyzed for
dissolved metals, hardness, TDS, TSS, and sulfate. The bottle blank was analyzed for
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TDS, TSS, and sulfate and the filter blanks were analyzed for dissolved metals and
hardness.

For samples collected for the summer quarterly sampling event, the field quality control
samples included a total of two field duplicate samples, one bottle blank, and one filter
blank. One set of field duplicate samples was collected at Station No. SVS-8 and analyzed
for dissolved metals, hardness, TDS, TSS, and sulfate. The other set of field duplicate
samples was collected at Station No. SVS-12 and analyzed for total cyanide. The bottle
blank was analyzed for TDS, TSS, and sulfate and the filter blank was analyzed for
dissolved metals and hardness.

Field Duplicates

For the field duplicates, data quality was assessed by evaluating the RPD of analytes
detected in associated field duplicate samples. The RPDs for analytes detected in all of the
associated field duplicate samples were acceptable.

Field Blanks

No target analytes were detected in any field blank, with six exceptions:

For the filter blank associated with the fall quarterly sampling event, dissolved
and lead were detected at 0.03 /tg/L and 0.06 jig/L, respectively. No cadmium results
required qualification because the concentrations present in the associated samples were
greater than the action limit of 5 times the concentration detected in the filter blank. During
the quality assurance review, six dissolved lead results were restated as undetected (the
results reported by the laboratory were assigned a U qualifier) because lead was present in
the affected samples at concentrations less than the action limit of 5 times the concentration
detected in the filter blank.

For the bottle blank associated with the winter quarterly sampling event, TDS was detected
at 22 mg/L. No TDS results required qualification because the concentrations present in the
associated samples were greater than the action limit of 5 times the concentration in the
bottle blank.

For the filter blank collected using the peristaltic pump and cartridge filter associated with
the spring quarterly sampling event, hardness (as calcium carbonate) was detected at 0.5
mg/L. No hardness results required qualification because the concentrations present in the
associated samples were greater than the action limit of 5 times the concentration in the
filter blank.
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For the bottle blank and filter blank associated with the summer quarterly sampling event,
TDS and hardness (as calcium carbonate) were detected at 18 mg/L and 0.3 mg/L,
respectively. No TDS or hardness results required qualification because these two analytes
were present in the associated samples at concentrations greater than the action limit of 5
times the concentration present in the respective field blank.
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'PTI
ENVIRONMENTAL SERVICES

4000 Kruse Way Place
Building #2, Suite 285
Lake Oswego, Oregon 97035
(503) 636-4338 FAX (503) 636-4315

December 17, 1996

Mr. Edmund J. Schneider, P.O.
ESA Consultants, Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Surface Water Sampling (Fall 1996 Quarter)
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed a Level 3 quality assurance review of the chemical analyses conducted on surface
water samples collected for the fall 1996 quarterly sampling event at the Rico Mine. Data quality was
assessed in terms of method-specific quality control limits and guidance specified by U.S. EPA
Contract Laboratory Program National Functional Guidelines for Inorganic and Organic Data
Review. The analytical results and data qualifiers associated with the sample set are presented in
Table 1 (attached). An electronic copy of the validated analytical results is also provided. The sample
set, overall data quality, and results for the field quality control samples are summarized below.

Sample Set

The sample set consisted of 13 surface water samples, five field duplicate samples, one filter blank,
and one bottle blank. All analyses were conducted by Columbia Analytical Services, Inc. (Kelso,
Washington). The analyses conducted on the samples included:

• Thirteen surface water samples and one field duplicate sample were analyzed for
dissolved cadmium, copper, iron, lead, manganese, silver, and zinc; total
dissolved solids (TDS); total suspended solids (TSS); sulfate; and hardness (as
CaCOi).

• One surface water sample was analyzed for dissolved mercury.

• Two surface water samples and one field duplicate sample were analyzed for total
cyanide.

• Three surface water samples and two field duplicates were analyzed for
tetrachloroethene (PCE).

• One filter blank was analyzed for dissolved metals and hardness.

• One bottle blank was analyzed for TDS, TSS, and sulfate.

PTI ENVIRONMENTAL SERVICES • Bellevue, Washington • Boston, Massachusetts • Boulder. Colorado • Butte. Montana • Portland, Oregon



Mr. Edmund J. Schneider, P.O.
December 17, 1996
Page 2

Overall Data Quality

The results for all quality control procedures employed by the laboratory during analysis of the
samples are acceptable. Results for all field quality control samples were acceptable; however, six
lead results were restated as undetected because this analyte was also detected in the associated field
blank. No results were rejected during the quality assurance review.

Dissolved Metals — The laboratory reported a total of 106 analytical results. Of
these results, 75 were reported at concentrations above the applicable method
reporting limit (MRL) and 31 were reported as undetected (the applicable MRL
was reported by the laboratory with a U qualifier). During the quality assurance
review, six dissolved lead results were restated as undetected (assigned a U
qualifier) at the concentrations reported by the laboratory.

TDS, TSS, Sulfate, and Hardness — The laboratory reported a total of 15
analytical results for TDS, TSS, sulfate, and hardness. Of these results, 14 TDS,
5 TSS, 14 sulfate, and 14 hardness results were reported at concentrations above
the applicable MRL. One TDS, 10 TSS, 1 sulfate, and 1 hardness results were
reported as undetected (the applicable MRL was reported by the laboratory with a
U qualifier).

Total Cyanide — All three cyanide results were reported as undetected by the
laboratory and the MRL was reported with a [/qualifier.

PCE — All five PCE were reported as undetected by the laboratory and the MRL
was reported with a [/qualifier.

Field Quality Control Samples

The field quality control samples included five field duplicate samples, one filter blank, and one bottle
blank. All field duplicate samples were collected from station SVS-12 and included the following
samples:

• Sample 00135 is a duplicate of Sample 00129 and was analyzed for dissolved
metals and hardness

• Sample 00136 is a duplicate of Sample 00130 and was analyzed for TDS, TSS,
and sulfate

• Sample 00137 is a duplicate of Sample 00131 and was analyzed for cyanide

• Samples 00138 and 00139 are duplicates of Samples 00132 and 00133 and were
analyzed for PCE.

The relative percent differences between the original sample analysis and the duplicate field sample
analysis for all analytes of concern were acceptable.
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Mr. Edmund J. Schneider, P.G.
December 17, 1996
Page 3

The filter blank (Sample 00147) was analyzed for dissolved metals and hardness. The bottle blank
(Sample 00148) was analyzed for TDS, TSS, and sulfate. No target analytes were detected in the
filter or bottle blanks with the exception of dissolved cadmium (0.03 //g/L) and dissolved lead (0.06
fjg/L). No cadmium results required qualification because this metal was detected in the field samples
at concentrations above the action limit. However, six dissolved lead results (Samples 00127, 00145,
00151, 00156, 00158, and 00160) were restated as undetected (a U qualifier was assigned to the
concentration of lead detected in the affected samples). These results were restated as undetected
because lead was present in the affected samples at concentrations less than the action limit (i.e., lead
was detected at concentrations of less than 5 times the concentration of lead detected in the associated
blank).

If you have any questions or comments regarding the information presented in this letter or the data
table, please feel free to contact Ms. Laura Jones at (503) 636-4338 or me at (206) 643-9803. PTI
appreciates the opportunity to support ESA on this project.

Sincere!

James J. McAteer, Jr.
Quality Assurance Chemist

Attachment

Mr. Todd Sullivan/ESA
Ms. Laura Jones/PTI Lake Oswego
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RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - FALL QUARTER

Station

DR-1-SW

DR-2-SW

DR-4-SW

DR-6-SW
DR-7-SW

DR-8-SW
DR-9-SW

Filter Blank
Bottle Blank
DR-16-SW
DR-18-SW

SVS-5
SVS-8

SVS-11

SVS-12

SVS-12

SVS-12

SVS-12

SVS-12

Field

Date Time Rep.

10/23/96 15:50

10/24/96 11:15

10/24/96 9:00

10/23/96 10:40

10/23/96 9:15

10/23/96 14:45
10/23/96 11:50
10/23/96 14:00
10/23/96 14:00
10/23/96 14:00
10/24/96 10:15
10/22/96 12:01

10/22/96 14:15
10/22/96 15:05

10/22/96 16:25 1

10/22/96 16:25 2

10/22/96 16:25 3

10/22/96 16:25 4
10/22/96 16:25 5

Cadmium

5.32

0.59

0.53

0.87

0.72
1.96
0.61

0.03

15.0

0.52
3.44
2.28

2.12
3.45

3.48

Copper

15

10 U

10 U

10 U

10 U

14

10 U
10 U

10 U
10 U
14

10 U
10 U

10 U

10 U

Iron

6090

57

112

51

8370

59

247

20 U

63

107

156

141

5080

5880

6010

Dissolved
Lead

1.09

0.12 U

0.12 U

0.35

5.60
0.18 U

0.11 U
0.06

2.38
0.12 U
2.65
0.88

0.04 U

1.02

0.92

Metals (//g/L)

Manganese Mercury
1660

172

175

183

1700

203 0.2 U
854

5 U

811

180

138

392

6880

4990

5100

Silver

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U
0.02 U
0.02 U

0.02 U
0.02 U

0.02 U
0.02 U

0.02 U

0.02 U

0.02 U

Zinc

1950

123

124

224

883

1300
168

10 U

9080
123

677

738

5410

5530

5640

Tetra-
ctiloro- Total

ethane Cyanide Hardness

0/g/L) (mg/L) (mg/L)

0.01 U 214

169

171

189

738

1020
433

0.2 U

1020
172

114

151

618

0.5 U 0.01 U 533

0.5 U 0.01 U 545

0.5 U

0.5 U
0.5 U

Total

Dissolved

Solids

(mg/L)

296

228

233

233

910

1210
576

5 U
1350
234

159

190

832

760

751

Total

Suspended

Solids

(mg/L)

15

5 U

5

5 U
5 U

5 U

5 U

5 U
5 U
5 U

5 U
6

26

5 U

6

Sulfate

(mg/L)

130

80

78

55

200

280

200

0.2 U
390

90

24

64

510

390

410

CB4WfO1/di



'PTI
ENVIRONMENTAL SERVICES

4000 Kruse Way Place
Building #2, Suite 285
Lake Oswego, Oregon 97035
(503) 636-4338 FAX (503) 636-4315

March 18, 1997

Mr. Edmund J. Schneider, P.O.
ESA Consultants, Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Sampling — Winter Quarter 1997
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical analyses
conducted on surface water samples collected for 1997 winter quarter sampling event at the
Rico Mine. The results reported by the laboratory are acceptable and no results were
qualified during the quality assurance review.

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by U.S. EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
associated with the sample set are presented in Table 1 (attached). An electronic copy of the
validated analytical results is also provided. The sample set, overall data quality, and results
for the field quality control samples are summarized below.

Sample Set

The sample set consisted of 11 surface water samples, 1 field duplicate sample, 1 filter blank,
and 1 bottle blank. All analyses were conducted by Columbia Analytical Services, Inc.
(Kelso, Washington). Eleven surface water samples, one field duplicate sample, and one
filter blank were analyzed for dissolved metals (cadmium, copper, iron, lead, manganese,
silver, and zinc) and hardness (as CaCO3). Eleven surface water samples, one field duplicate
sample, and one bottle blank were analyzed for total suspended solids (TSS), total dissolved
solids (TDS), and sulfate.

Overall Data Quality

The results for all quality control procedures employed by the laboratory during analysis of
the samples and results for all field quality control samples are acceptable. No results were

PTI ENVIRONMENTAL SERVICES • Bellevue, Washington • Boston, Massachusetts • Boulder, Colorado • Butte, Montana • Portland, Oregon



Mr. Edmund J. Schneider, P.G
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qualified or rejected during the quality assurance review Data quality was assessed by
reviewing the laboratory case narrative and the results of analytical quality control
measurements for each sample delivery group. To determine whether detected analytes were
the result of possible contamination at the laboratory, the results for all method blanks
analyzed with the samples were reviewed. No target analytes were detected in any method
blank. Analytical accuracy was quantified as the recovery of matrix spike analyses for
dissolved metals and sulfate. Analytical precision was quantified as the relative percent
difference (RPD) between duplicate sample analyses for all analytes. The control limits for
matrix spike recoveries and duplicate sample analyses were met

Matrix spike recoveries were not calculated for iron, manganese, and zinc because the
concentrations of these metals in the natural sample were significantly greater than the
concentrations used to spike the sample. No data require qualification for the absence of
these matrix spike recoveries. An elevated method reporting limit was reported for silver due
to matrix interferences documented by the laboratory in three samples: station DR-2-SW, the
field duplicate collected from DR-2-SW, and DR-4-SW.

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station
DR-2-SW, one filter blank, and one bottle blank. The relative percent differences between
the original sample analyses and the duplicate field sample analyses for all analytes of concern
were acceptable. No target analytes were detected in the filter blank and bottle blank, with
the exception of TDS. No_samplejresults required qualification based o" th.e dTtprf'r>n of
TDS in the bottle blank /For future sampling events, we recommend analyzing the bottle A
blank for metals instead of for TDS, TSS, and sulfate, to rule out potential contamination of' )

^the metals samples. /f^fo). Qi( we4*b So^tptes ase. -Qi'HetW- «V-Hvz-£ieldL- Fi'fter 8/<WC h Pr°f*r QC
T"P5,~r$s $ Sul&xte ose AO* £IWe<dL- B«K-(e BU*xk. <•$ proper <5C. T^

If you have any questions or comments regarding the information presented in this letter or
the data table, please feel free to contact Ms. Laura Jones at (503) 636-4338 or me at (206)
643-9803. PTI appreciates the opportunity to support ESA Consultants, Inc. on this project.

Sincerely,

James J. Me Ateer, Jr.
Quality Assurance Chemist

Attachment

cc: Mr. Todd Sullivan, ESA Consultants, Inc.
Ms. Laura Jones, PTI Lake Oswego

PTI ENVIRONMENTAL SERVICES • 4000 Kfuse Way Place. Building #2. Suite 285 • Lake Oswego Oregon 97035 > (503)636-4338 • FAX (503) 636-4316



RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - WINTER QUARTER

Station
DR-1-SW
DR-16-SW
DR-18-SW
DR-2-SW
DR-2-SW
DR-4-SW
DR-7-SW
DR-8-SW
Filter Blank
Bottle Blan
DR-9-SW
SVS-1 1
SVS-12
SVS-8

Date
1 /22/9
1 722/9
1 /23/9
1 /23/9
1 /23/9
1/23/9
1/22/9
1/22/9
1 /22/9
1/22/9
1/22/9
1/21/9
1/21/9
1/21/9

Field
Time Rep.
ff#ft#
9:18
9:25
####
#### A
9:00
####
9:40
9:40
9:40
####
nn#9
###«
ttttxn

Dissolved metals (Ry/L)
Cadmium

5.03
17.0
0.67
0.76
0.74
0.70
0.66
1.98
0.02 U

0.66
2.12
0.58
1.78

Copper
13

10 U
10 U
10 U
10 U
10 U
10 U
12

10 U

10 U
10 U
10 U
10 U

Iron
6090

72

145

80

75

141

6210
63

20 U

372

53

10200
148

Lead
0.6

0,6

0.5 U
0.5 U
0.5 U
0.5 U
1.2

0.5 U
0.5 U

0.5 U
0.5 U
2.0

0.5 U

Manganese
1350
888

257

259

258

269

1560
180

5 U

1110
3610
5250

615

Silver
0.02 U
0.07
0.02 U

0.03° U
0.03* U
0.03° U
0.05
0.08
0.02 U

0.02 U
0.02 U
0.02 U
0.02 U

Zinc
1810
8740

164

173

170

178

723

1160
10 U

229

2190
4710

840

Hardness
(mg/L)

256

1020
212

217

216

226

700

929

0.2 U

421

695

444

184

Total
Dissolved

Soiids
(mg/U

353

1200
293

301

283

299

850

1110

22

524

972

662

237

Total
Suspended

Soiids
(mg/L)

16

5 U
5 U
5 U
5 U
5 U
5 U
5 U

5 U
6

5 U
10

5 U

Suifate
(mg/L)
150

360

110

100

100

110

170

250

0.2 U
160

560

330

81

"The MRL is elevated because of matrix interferences.
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4000 Kruse Way Place
Building #2, Suite 285
Lake Oswego, Oregon 97035
(503) 636-4338 FAX (503) 636-4315

June 10, 1997

Mr. Edmund J. Schneider, P.G.
ESA Consultants, Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Sampling - Spring Quarter 1997
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical analyses
conducted on surface water samples collected for 1997 spring quarter sampling event at the
Rico Mine. Selected results reported by the laboratory were qualified as estimated during the
quality assurance review.

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by U.S. EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
associated with the sample set are presented in Table 1 (attached). An electronic copy of the
validated analytical results is also provided. The sample set, overall data quality, and results
for the field quality control samples are summarized below. PTI contacted Columbia
Analytical Services during the quality assurance review and requested resubmittal of the lead
data because the original package did not include the project-specific reporting limit of 0.5
(ig/L for lead. PTI received the resubmitted data on June 9, 1997, and updated Table 1 to
reflect the changes.

Sample Set

The sample set consisted of 15 surface water samples, 1 field duplicate, 2 fil ter blanks (1 filter
blank for the peristaltic pump and cartridge filters and 1 filter blank for the hand pump and
vacuum filters), and 1 bottle blank. Fifteen surface water samples, one field duplicate sample,
and two filter blanks were analyzed for dissolved metals (cadmium, copper, iron, lead,
manganese, silver, and zinc) and hardness (as CaCO?). Fifteen surface water samples, one
field duplicate sample, and one bottle blank were analyzed for total dissolved solids (TDS),
total suspended solids (TSS), and sulfate. All analyses were conducted by Columbia
Analytical Services, Inc. (Kelso, Washington).
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Mr. Edmund J. Schneider
June 10, 1997
Page 2

Overall Data Quality

The results for all quality control procedures employed by the laboratory during analysis of
the samples and field quality control samples are acceptable. No results were rejected;
however, selected results were qualified during the quality assurance review. Data quality
was assessed by reviewing the laboratory case narrative and the results of analytical quality
control measurements for each sample delivery group. To determine whether detected
analytes were the result of possible contamination at the laboratory, the results for all method
blanks analyzed with the samples were reviewed. No target analytes were detected in any
method blank. Analytical accuracy was quantified as the recovery of matrix spike analyses
for dissolved metals and sulfate. Analytical precision was quantified as the relative percent
difference (RPD) between duplicate sample analyses for all analytes The control limits for
matrix spike recoveries were met. Eight total suspended solids results were qualified as
estimated due to the relative percent difference (RPD) of the sample and corresponding
laboratory duplicate result.

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station
DR-8-SW, two filter blanks (one filter blank from the peristaltic pump and cartridge filters
and one from the hand pump and vacuum filters), and one bottle blank. The RPDs between
the original sample analyses and the duplicate field sample analyses for all analytes of concern
were acceptable. Hardness (as CaCOs) was detected in the peristaltic pump filter blank. No
sample results required qualification based on the detection of hardness in the filter blanks.
The sample results for these analytes of concern were significantly higher than concentrations
detected in the filter blanks.

If you have any questions or comments regarding the information presented in this letter or
the data table, please feel free to contact Ms. Laura Jones or me at (503) 636-4338. PTI
appreciates the opportunity to support ESA Consultants, Inc on this project

Sincere!

Adam S. Bonin
Environmental Scientist

Attachment

cc: Mr. Todd Sullivan, ESA Consultants, Inc.
Ms. Laura Jones, PTI/Lake Oswego
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RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - SPRING QUARTER

Station

SVS-5

SVS-12

SVS-11

SVS-8

DR-16-SW

DR-8-SW

DR-8-SW

DR-1-SW

DR-9-SW

DR-10-SW

DR-6-SW

DR-15A-SW

DR-7-SW

DR-4-SW

DR-18-SW

DR-2-SW

Filter Blank"

Filter Blank

Bottle Blank

Data

4/16/97

4/16/97

4/16/97

4/16/97

4/16/97

4/16/97

4/16/97

4/17/97

4/17/97

4/17/97

4/17/97

4/17/97

4/17/97

4/18/97

4/18/97

4/18/97

4/18/97

4/18/97

4/18/97

Field

Time Rep.

11:30

12:50

14:00

15:00

17:30

18:10

18:10 A

9:00

1 1 :20

11:40

13:20

13:40

14:25

9:00

10:45

12:20

12:20

12:20

12:20

Dissolved Metals (jig/L)

Cadmium

2.32

0.76

1.94

2.16

13.6

2.17

2.08

10.7

0.68

1.52

0.77

0.60

1.29

0.53

0.52

0.57

0.02 U

0.02 U

Copper

10 U

10 U

10 U

10 U

10 U

17

19

61

10 U

10

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

Iron

27

12200

2100

40

62

49

55

12900

147

52

55

20 U

2590

108

122

56

20 U

20 U

Lead

0.5 U

1.14

0.5 U

0.5 U

0.5 U

0.5 U

0.5 U

2.75

0.5 U

0.5 U

0.55

0.88

6.62

0.5 U

0.5 U

0.5 U

0.5 U

0.5 U

Manganese

82

8010

6260

403

1270

396

412

3380

621

194

181

5 U

890

139

127

109

5 U

5 U

Silver

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.03

0.03

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 f

Zinc

358

6690

4170

633

7620

1200

1210

4390

248

775

191

103

501

141

134

128

10 U

10 U

Hardness

(mg/L)

108

703

761

174

1010

930

958

345

310

903

201

80.1

644

174

160

163

0.5

0.2 U

Total

Dissolved

Solids

(mg/L)
141

1010

1050

236

967

1060

1150

478

357

1080

238

124

735

241

182

178

5 U

Total

Suspended

Solids

(mg/L)

5

6

11

5

5

5

5

32

5

5

5

5

5

5

5

5

5

U

U

U

U

U

J

UJ

UJ

UJ

UJ

UJ

UJ

UJ

U

U

Sulfate

(mg/L)

16

550

570

72

250

300

290

230

95

320

40

18

120

62

56

55

0.2 U

Peristaltic pump and cartridge filters.

Hand pump and vacuum filters.

Qualifier: J • Sample result is an estimate due to exceedance of quality control criteria.
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'PTI
ENVIRONMENTAL SERVICES

4000 Kaise Way Place
Building *2, Suite 285
Lake Oswego, Oregon 97035
(503) 636-4338 FAX (503) 636-4315

August 22, 1997

BY:

RECEIVED
AUG 2 9 1997

Mr. Edmund Schneider, P.O.
ESA Consultants
2637 Midpoint Drive, Suite F
Fort Collins, CO. 80525

Subject: Data Validation Summary for Rico Sampling - Summer Quarter 1997
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical analyses
conducted on surface water samples collected for the 1997 summer quarter sampling event at
the Rico Mine. No results reported by the laboratory were qualified or rejected during the
quality assurance review.

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
for all samples associated with the sample set are presented in Table 1 (attached). An
electronic copy of the validated analytical results is also provided. The sample set, overall
data quality, and results for the field quality control samples are summarized below.

Sample Set

The sample set consisted of 14 surface water samples, 2 field duplicate samples, 1 filter blank
(collected using a peristaltic pump and cartridge filter), and 1 bottle blank. Fourteen surface
water samples, one field duplicate sample, and the filter blank were analyzed for dissolved
metals (cadmium, copper, iron, lead, manganese, silver, and zinc) and hardness (as CaCO3).
Fourteen surface water samples, one field duplicate, and the bottle blank were analyzed for
total dissolved solids (TDS), total suspended solids (TSS), and sulfate. Also, one surface
water sample and one field duplicate sample were analyzed for total cyanide. All analyses
were conducted by Columbia Analytical Services, Inc. (Kelso, Washington).
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Mr. Edmund J. Schneider, P.O.
August 22, 1997
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Overall Data Quality

The results for all applicable quality control procedures employed by the laboratory during
analysis of the samples are acceptable. No results reported by the laboratory were qualified
or rejected during the quality assurance review. Data quality was assessed by reviewing the'
laboratory case narrative and the results of the applicable analytical quality control^
measurements for each analysis completed. To determine whether an analyte detected in any '.
sample was the result of possible contamination at the laboratory, the results for all method
blanks were reviewed. No target analytes were detected in any method blank. Analytical
accuracy was quantified as the recovery of matrix spike analyses for dissolved metals, sulfate,
and cyanide. The control limits for the applicable matrix spike recoveries were met.
Analytical precision was quantified as the relative percent difference (RPD) between
laboratory duplicate sample analyses for all analytes. The control limits for the applicable
RPDs were met.

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station
SVS-8 and analyzed for all target analytes (except cyanide), one field duplicate sample
collected from station SVS-12 and analyzed for cyanide only, one bottle blank, and one filter
blank. The RPDs between the original sample analyses and the duplicate field sample
analyses for all analytes of concern were acceptable. TDS was detected in the bottle blank
and hardness (as CaCOs) was detected in the filter blank. No sample results required
qualification based on the presence of the of these two analytes because these analytes were
present in all natural samples at concentrations significantly greater than the concentrations
found the field blanks.

If you have any questions or comments regarding the information presented in this letter or
the data table, please feel free to contact me at (503) 636-4338. PTI appreciates the
opportunity to support ESA Consultants, Inc. on this project.

Sincerely,

Laura Jones
Senior Chemist

Attachment

cc: Mr. Todd Sullivan/ESA

PTI ENVIRONMENTAL SERVICES • 4000 Kruse Way Place, Building #2. Suite 285 • Lake Oswego. Oregon 97035 • (503)636-4338 • FAX (503) 636^315



TABLE"!. RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - SUMMER QUARTER

Station

3R-1-SW

D.R-2-SW

DR-4-SW

3R-6-SW

DR-7-SW

3R-8-SW

3R-10-SW

)R-15a-SW

5R-16-SW

)R-18-SW

5VS-5
5VS-8
JVS-8

;vs-i i
;vs-i2
ivs-12
lonle Blank

'liter Blank

lualifier: U

Date.

7/30/97

7/30/97

7/30/97

7/31/97

7/31/97

7/30/97

7/31/97

7/31/97

7/30/97

7/30/97
7/29/97
7/29/97
7/29/97
7/29/97
7/29/97
7/29/97

7/30/97

7/30/97

Field

Time Rep.

15:50

13:00
15:15
10:40
11:30
10:30
9:15

11:00
8:20

14:30
10:30
12:22
12:22 A
13:55
15:10
15:10 A

14:30
14:30

- undetected at detection

Dissolved fvleiais ing/Li

Cadmium

0.2
0.3
0.1 U
0.5
1.5
3.5

1.7
0.5

15.9

0.1 U
2.1
1.8
1.8
1.9
0.5

0.1 U

limit shown.

Copper

10 U
10 '_'

10 U
10 U
10 U
21

10 U
10 U

10 U

10 U
10 U
10 U
10 U
10 U
10 U

10 U

Iron

98
53
62

126
3120

36
101
20 U

52

68
341
101
84

2260
11900

20 U

Lead

0.5 U

0.5 U
0.5 U
0.7
4.2
0.5 U
0.5 U

0.8
0.5 U

0.5 U
0.7
0.6
0.5 U
0.5 U
5.9

0.5 U

Manganese

66
62

48
209
963
357

366
5 U

1930

52
143
235
231

6690
7250

5 U

Silver

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0,1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 (/

Zinc

65
90

36
127
567

1480
626

76

7690

41
353
347
340

3620
5890

10 U

Total

Hardness Cyanide

(mg/L) (mg/L)

67.2

83.0
79.0
122
599
858

760
65.3

1030

74.0
87.2
112
110
792
710 0.01 U

0.02

0.3

Total

Dissolved

Solids

(mg/L)

122

142
125
169
686

1080

983

116

840

121
112
178
162

1170
1090

18

Total

Suspended

Soiids

(mg/L)

140
48

159
5 U
5 U
5 U
5 U

5 U

8

168
5 U
5 U
5 U
5 U

10

5 U

Suifate

(mg/L)

20
26
25
26

140
280
290

15

200

23
14
36
35

690
480

0.2 U

CB410101/SMRQTR97.XLS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO/CA47-0601
Water

Cyanide, Total
EPA Method 335.2
Units: mg/L (ppm)

Service Request: K9606826
Date Collected: 10/23/96
Date Received: 10/25/96
Date Analyzed: 10/28/96

LABORATORY CONTROL SAMPLE

Source: ERA Lot #9967

True
Value

0.38

Measured
Value

0.36

Percent
Recovery

95

CALIBRATION VERIFICATION STANDARD

CCV 1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result

True
Value

0.10
0.10
0.10
0.10
0.10

Measured
Value

0.10
0.10
0.11
0.11
0.10

Percent
Recovery

100
100
110
110
100

LABORATORY BLANK

CCB I Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result

MRL

0.01
0.01
0.01
0.01
0.01

Blank
Value

ND
ND
ND
ND
ND

DUPLICATE ANALYSIS

Sample Name Lab Code

00155 K9606826-021D

MRL

0.01

Sample
Result

ND

Duplicate
Sample
Result

ND

Average

ND

Relative
Percent

Difference

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

00155 K9606826-021MS

MRL

0.01

Spike
Level

0.10

Sample
Result

ND

Spiked
Sample
Result

0.09

Percent
Recovery

90

Approved By: Date:

Pigt No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO/CA47-0601
Water

Sulfate
EPA Method 300.0
Units: mg/L (ppm)

Service Request: K9606826
Date Collected: 10/24/96
Date Received: 10/25/96
Date Analyzed: 11/2,9,10/96

LABORATORY CONTROL SAMPLE

Source: CAS STD ID #AN/1-14-J
CAS STD ID #AN/1-14-J

True
Value

25
25

Measured
Value

26
26

Percent
Recovery

104
104

CALIBRATION VERIFICATION STANDARD

CCV 5 Result
CCV 6 Result
CCV 1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result

LABORATORY BLANK

CCB 5 Result
CCB 6 Result
CCB 1 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result

DUPLICATE ANALYSIS

Sample Name Lab Code

00157 K9606826-002D

True
Value

5.0
5.0
5.0
5.0
5.0
5.0

MRL

0.2
0.2
0.2
0.2
0.2
0.2

MRL

0.2

Sample
Result

78

Measured
Value

5.1
5.4
5.2
5.3
5.3
5.3

Blank
Value

ND
ND
ND
ND
ND
ND

Duplicate
Sample
Result

95

Percent
Recovery

102
108
104
106
106
106

Average

86

Relative
Percent

Difference

20

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

00157 K.9606826-002MS

MRL

0.2

Spike
Level

40

Sample
Result

78

Spiked
Sample
Result

125

Percent
Recovery

102

Approved By:
JCV042695
1-S04 11/12/96

Date:
0016

Pigc No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO/CA47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/24/96
Date Received: 10/25/96
Date Analyzed: 10/28-30/96

Solids, Total Dissolved (TDS)
EPA Method 160.1
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

Lab Code: K9606826-LCS

Source: APG 3664 Lot #35552
APG 3664 Lot #35552
APG 3664 Lot #35552

True
Value

943
943
943

Measured
Value

980
1010
1000

Percent
Recovery

104
107
106

DUPLICATE ANALYSIS

Sample Name

00157
00142
00124

Lab Code MRL

K9606826-002D 5
K9606826-008D 5
K9606826-023D 5

Sample
Result

233
910
159

Duplicate
Sample
Result

241
898
142

Average

237
904
151

Relative
Percent

Difference

3
2
11

Approved By: Date: / | / |M?U 000 17

COMBOQCG/06069S
06826WET.Ul-tdl 11/12/96 PlgeNo:



COLUMBIA. ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO/C A47-0601
Sample Matrix: Water

Service Request: K9606826
Date Collected: 10/24/96
Date Received: 10/25/96
Date Analyzed: 10/28-30/96

Solids, Total Suspended (TSS)
EPA Method 160.2
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

Lab Code: K9606826-LCS

Source: APG 3664 Lot #35552
APG 3664 Lot #35552
APG 3664 Lot #35552

True
Value

472
472
472

Measured
Value

448
473
468

Percent
Recovery

95
100
99

DUPLICATE ANALYSIS

Sample Name

00157
00142
00124

Lab Code MRL

K9606826-002D 5
K9606826-008D 5
K9606826-023D 5

Sample
Result

5
ND
ND

Duplicate
Sample
Result

ND
ND
ND

Average

ND
ND

Relative
Percent

Difference

Approved By:
COMBOQCG/060695

06826 WET U 1 - U l 11/12/96

Date:
00018

PigcNo:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Water

Duplicate Summary
Metals

Units: mg/L (ppm)

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received:

Date Extracted:
Date Analyzed:

10/25/96
11/4,6/96
11/6/96

Sample Name: 00156
Lab Code: K9606826-001

Analyte

Hardness, as CaCO3

MRL

0.2

Sample
Result

171

Duplicate
Sample
Result

169

Average

170

Relative
Percent

Difference

1

Approved By: Date: \\
DUPISEPA/I02I94

068J6ICP.JCI-DUP n/32/96

00019



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Water

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96
Date Analvzed: 11/6/96

Duplicate Summary
Dissolved Metals
Units: ug/L (ppb)

Sample Name:
Lab Code:

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

00156
K9606826-001

EPA
Method

200.8
6010A
6010A
200.8

6010A
7470
200.8

6010A

MRL

0.02
10
20

0.02
5

0.2
0.02

10

Sample
Result

0.53
ND
112

0.12
175
ND
ND
124

Duplicate
Sample
Result

0.52
ND
108

0.11
173
ND
ND
121

Average

0.52
ND
110

0.12
174
ND
ND
122

Relative
Percent

Difference

4
8
1

Approved By:
DUPISEPA/IOII94

-DUP

Date: (lll(Rt> 00020
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Matrix Spike Summary
Dissolved Metals
Units: ug/L (ppb)

Service Request: K9606826
Date Collected: 10/22-24/96
Date Received: 10/25/96

Date Extracted: 11/4,6/96
Date Analvzed: 11/6/96

Sample Name:
Lab Code:

Anal vie

Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

00156
K.9606826-001

MRL

0.02
10
20

0.02
5

0.2
0.02

10

Spike
Level

20
250
1000
20
500
1.0
20
500

Sample
Result

0.53
ND
112

0.12
175
ND
ND
124

Spiked
Sample
Result

20.1
248
1090
20.8
669
1.0
18.4
622

Percent
Recovery

98
99
98
103
99
100
92
100

CAS
Percent

Recovery
Acceptance

Limits

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

Approved By:
MS1S/I02I94

068261CP.GJ1-Spike 11/8.%

Date: /ifl
00021

fife No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
LCS Matrix: Water

Service Request: K9606826
Date Collected: NA
Date Received: NA
Date Analyzed: 11/6/96

Source:

Analyte

Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Silver
Zinc

Laboratory Control Sample Summary
Dissolved Metals
Units: ug/L (ppb)

CAS Spike Solutionion

EPA
Method

200.8
60 10 A
6010A
60 10 A
200.8

6010A
6010A
7470
200.8
6010A

True
Value

20.0
12500
625
2500
20.0

12500
1250
5.00
20.0
1250

Result

20.3
12800
626
2520
20.0

12500
1260
4.99
20.0
1290

Percent
Recovery

102
102
100
101
100
100
101
100
100
103

CAS
Percent

Recovery
Acceptance

Limits

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Approved By:
LCSEPA/I02I94

06826ICP.GJI -LCSW lim/9«

Date:
00022

P»gt No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Analyzed: 11/6/96

Initial Calibration Verification (ICV) Summary
Metals

Units: ug/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery

Cadmium 200.8 25.0 25.2 101
Calcium 6010A 12500 12700 102
Copper 6010A 625 628 100
Iron 6010A 2500 2560 102
Lead 200.8 50.0 49.8 100
Magnesium 6010A 12500 12600 101
Manganese 6010A 1250 1260 101
Mercury 7470 5.00 5.09 102
Silver 200.8 25.0 24.4 98
Zinc 6010A 1250 1210 97

Approved By: Date: fill IRU 00023
ICVEPA/I02I94

068J61CP.JCI - ICV 11/11/96 Plge No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Analyzed: 11/6/96

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result

Cadmium 200.8 0.02 ND ND ND -
Calcium 6010 A 50 ND ND ND ND
Copper 6010A 10 ND ND ND ND
Iron 6010A 20 ND ND • ND ND
Lead 200.8 0.02 ND ND ND -
Magnesium 6010A 10 ND ND ND ND
Manganese 6010A 5 ND ND ND ND
Mercury 7470 0.2 ND ND
Silver ' 200.8 0.02 ND ND ND -
Zinc 6010A 10 -80 ND ND ND

Approved By: ^U Date: H/l l f i te Q 0 0 2 4
CCB4SMR1/102194 '

WW6ICP.JCI-CCB 11/11/96 Pip No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SWMonitoring/CA47-Q60I Date Analyzed: 11/6/96

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB5 CCB6 CCB7
Analyte Method MRL Result Result Result

Cadmium 200.8 0.02
Calcium 6010 A 50 ND ND ND
Copper 6010A 10 ND ND ND
Iron 6010A 20 ND ND ND
Lead 200.8 0.02
Magnesium 6010 A 10 ND ND ND
Manganese 6010A 5 ND ND ND
Mercury 7470 0.2
Silver ' 200.8 0.02
Zinc 6010A 10 ND ND ND

Approved By: ___ ^L ̂  _ DatC

CCB4SMRL/I02194
4 ft ft ft ? e:

V £/ v>

06836ICP.JCI - CCB (2) I I/I I/M ?ifc N° ;



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601

Service Request: K9606826
Date Analyzed: 11/6/96

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Silver
Zinc

EPA
Method

True
Value

CCV1
Result

Percent
Recovery

CCV2
Result

Percent
Recoverv

CCV3
Result

Percent
Recoverv

200.8
6010A
6010A
60 10 A
200.8
6010A
60 10 A
7470
200.8
6010A

25.0
5000
500
5000
25.0
5000
500
5.00
25.0
2500

25.0
4930
520
5000
25.1
4930
487
5.08
25.0
2430

100
99
104
100
100
99
97
102
100
97

24.7
5070
504
5050
24.7
5060
505
5.09
24.4
2530

99
101
101
101
99
101
101
102
98
101

24.0
5010
519
4990
24.7
4990
503
-

23.5
2520

96
100
104
100
99
100
101
-
94
101

Approved By:
CCV I-.V042795

06876ICP.JCI-CCV1-J l l / l t /W

Date. /[ 00026
Pap: No.:



COLUMBIA. ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services. Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Analyzed: 11/6/96

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA True CCV4 Percent CCV5 Percent CCV6 Percent
Analyte Method Value Result Recovery Result Recovery Result Recovery

Cadmium 200.8 25.0 . . . . . .
Calcium 6010A 5000 5120 102 5030 101 5010 100
Copper 6010A 500 503 101 501 100 505 101
Iron 6010A 5000 5060 101 5020 100 5010 100
Lead 200.8 25.0 - - - - - -
Magnesium 6010 A 5000 5070 101 5020 100 5010 100
Manganese 6010A 500 506 101 502 100 500 100
Mercury 7470 5.00 -

ilver 200.8 25.0 . . . - - -
inc 6010A 2500 2540 102 2520 101 2500 100

00027
Approved By: ' S'1L Date:
CCV 4-6/042795 /

06826ICP.JCI -CCV 4-6 I I/I 1/96 Pige No :



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Analyzed: 11/6/96

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA True CCV7 Percent
Analyte Method Value Result Recovery

Cadmium 200.8 25.0
Calcium 6010A 5000 5150 103
Copper 6010 A 500 506 101
Iron 6010 A 5000 5120 102
Lead 200.8 25.0
Magnesium 6010A 5000 5130 103
Manganese 6010A 500 514 103
Mercury 7470 5.00
Silver 200.8 25.0
Zinc 6010A 2500 2540 102

Approved By: <^—' Date: ''/'p^f 00028
CCV 7-9/042795

0687.61CP.JC I - C C V 7-9 11/11/96 PigeNo.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICO/#CA47-0601 Date Collected: 10/22/96
Sample Matrix: Water Date Received: 10/25/96

Date Extracted: NA
Date Analyzed: 11/5-6/96

Surrogate Recovery Summary
Halogenated Volatile Organic Compounds

EPA Methods 5030A/8010B

Percent Recovery
Sample Name Lab Code Bromochloromethane

00132 K9606826-031 105
00133 K9606826-032 92
00134 K9606826-033 105
00138 K9606826-037 105
00139 K9606826-038 90
Lab Control Sample K961105-LCS 93
Duplicate Lab Control Sample K961106-DLCS 93
Method Blank K961105-MB 101

CAS Acceptance Limits: 38-131

Approved Bv: fl/fl / k/l&tf Date: U/It/ft 00029
~ j f r ^ / * / I

SURI/I02I94 /
06826VOA.DWI -SURI II/IIW6 Pig« No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: PJCO/#CA47-0601
LCS Matrix: Water

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9606826
NA
NA
NA
11/5/96

Laboratory Control Sample Summary
Halogenated Volatile Organic Compounds

.EPA Methods 5030A/8010B
Units: ng/L (ppb)

Analytc

1,1-Dichloroethene
Trichloroethene
Telrachloroethene

True
Value

20
20
20

Result

18
20
19

Percent
Recovery

91
101
96

CAS
Percent

Recovery
Acceptance

Limits

32-165
71-139
57-157

Approved By:
LCS/IOJI94

Date: 00030

06M6VOA.DWI.LCS \\/lV9t Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICO/#CA47-0601 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: NA
Date Analyzed: 11/5-6/96

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Halogenated Volatile Organic Compounds

EPA Methods 5030A/8010B
Units: ug/L (ppb)

P e r c e n t R e c o v e r y
CAS Relative

True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference

1,1-Dichloroethene 20 20 18 18 91 88 32-165 4
Trichloroethene 20 20 20 20 101 102 71-139 2
Tetrachloroethene 20 20 19 18 96 92 57-157 4

Approved Bv: CW /* Date: UJ l?/< 00031
^ = T 7 / 7 ^ / * • i

DLCS/032395 " /

06826VOA.DWI.DLCS II/I8/96 Plgt No.:



E3.2 Winter 1997 Quarter



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K.9700452
Project: RliCO POST-VCUP/CB41-01-01 Date Collected: 1/21/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: NA

Duplicate Summary
Inorganic Parameters
Units: mg/L (ppm)

Sample Name: 00163
Lab Code: K9700452-002D

Duplicate Relative
EPA Sample Sample Percent

Analyte Method MRL Result Result Average Difference

Solids, Total Dissolved (TDS) 160.1 5 662 678 670 2
Solids, Total Suspended (TSS) 160.2 5 10 10 10 <1
Sulfate 300.0 0.2 330 330 330 < 1

Approved By:
DUPISEPA/IOTW

K9700451.XLS - MixcdDup 2/IB97 rtfftTi 1 9



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: 2/6/97

Matrix Spike Summary
Inorganic Parameters
Units: mg/L (ppm)

Sample Name: 00163 CAS
Lab Code: K9700452-002MS Percent

Spiked Recovery
EPA Spike Sample Sample Percent Acceptance

Analyte Method MRL Level Result Result Recovery Limits

Sulfate 300.0 0.2 200 330 530 100 75-125

[*Approved By: _ Date:
MS1SEPA/102194

KS70043JJJLS - mbttdspk J/L8/97 . _

00013



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9700452
Project: RJCO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: 1/31-2/3/97
Date Analyzed: 2/3/97

Duplicate Summary
Dissolved Metals
Units: ug/L (ppb)

Sample Name: 00162
Lab Code: K9700452-001

Duplicate Relative
EPA Sample Sample Percent

Analyte Method MRL Result Result Average Difference

Cadmium 200.8 0.02 0.58 0.57 0.58 2
Copper 6010 A 10 ND ND ND
Iron 6010A 20 10200 10200 10200 <1
Lead 200.8 0.5 2.0 2.0 2.0 <1
Manganese 6010 A 5 5250 5290 5270 <l
Silver 200.8 0.02 ND ND ND

I Zinc 6010A 10 4710 4770 4740 1

Approved By: t^LAli^- Date: ^
DUP1SEPA/I02I94 /

(XM5JICP.GJI -DUP 1/6/97 Raft No.:

00014



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 1/31-2/3/97
Date Analyzed: 2/3/97

Matrix Spike Summary
Dissolved Metals
Units: ug/L (ppb)

Sample Name:
Lab Code:

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

00162
K9700452-001

MRL
Spike
Level

Sample
Result

Spiked
Sample
Result

0.02
10
20
0.5
5

0.02
10

20
250
1000
20
500
20
500

0.58
ND
10200
2.0
5250
ND
4710

19.9
238
11000
22.7
5680
18.0
5190

Percent
Recovery

97
95

NA
104
NA
90

NA

CAS
Percent

Recovery
Acceptance

Limits

75-125
75-125
75-125
75-125
75-125
75-125
75-125

NA Not Applicable; see case narrative.

Approved By:
MSIS/102194

OOJ521CP.GJI - Spike 2/WJ7

Date:

Page No.:

00015



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-01-01
Sample Matrix: Water

Duplicate Summary
Metals

Units: mg/L (ppm)

Sample Name: 00162
Lab Code: K9700452-001

Service Request: K9700452
Date Collected: 1/21-23/97
Date Received: 1/24/97

Date Extracted: 2/3/97
Date Analyzed: 2/3/97

Analyte

Hardness, asCaCO:,

MRL

0.2

Sample
Result

444

Duplicate
Sample
Result

444

Average

444

Relative
Percent

Difference

Approved By:
DUPISEPA/IWI94

OWS7ICP.GJI -DUP(7) JW97

Date:

Plj:e No.:

00016



E3.3 Spring 1997 Quarter



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services. Inc.
RICO POST-VCUP
Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97
Date Analyzed: 4/22,23/97

Solids, Total Dissolved (TDS)
EPA Method 160.1
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

Lab Code: K9702631 -LCS

Source: APG 3664 Lot #39247
APG 3664 Lot #39247

True
Value

508
508

Measured
Value

514
514

Percent
Recovery

101
101

DUPLICATE ANALYSIS

Sample Name

00189
00203
00219

Lab Code MRL

K9702631-002D 5
K9702631-016D 5
K9702631-032D 5

Sample
Result

141
478
178

Duplicate
Sample
Result

146
486
196

Average

144
482
187

Relative
Percent

Difference

3
2
10

Approved By: Date: S13JVV
COMBOQCG/060695

02631 WET.UI-COMBOQCG in/91



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97
Date Analyzed: 4/22,23/97

Solids, Total Suspended (TSS)
EPA Method 160.2
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

Lab Code: K9702631-LCS

Source: APG 3664 Lot #39247
APG 3664 Lot #39247

True
Value

253
253

Measured
Value

230
237

Percent
Recovery

91
94

DUPLICATE ANALYSIS

Sample Name

00189
00203
00219

Lab Code MRL

K9702631-002D 5
K9702631-016D 5
K9702631-032D 5

Sample
Result

ND
32
ND

Duplicate
Sample
Result

ND
40
ND

Average

ND
36
ND

Relative
Percent

Difference

22

Approved By: Date:

COMBOQCG/060695
0263IWFT.LJ1 -COMBOQCG(2) 5/7/97

MLO 14



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP
Water

Sulfate
EPA Method 300.0
Units: mg/L (ppm)

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97
Date Analyzed: 5/6/97

LABORATORY CONTROL SAMPLE

Source: CAS ED #AN1-14-BB

True
Value

25

Measured
Value

26

Percent
Recovery

104

CALIBRATION VERIFICATION STANDARD

CCV 1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result

True
Value

5.0
5.0
5.0
5.0
5.0

Measured
Value

5.0
5.1
5.1
5.1
5.1

Percent
Recovery

100
102
102
102
102

LABORATORY BLANK

CCB 1 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result

MRL

0.2
0.2
0.2
0.2
0.2

Blank
Value

ND
ND
ND
ND
ND

DUPLICATE ANALYSIS

Sample Name Lab Code

00189 K9702631-002D

MRL

0.2

Sample
Result

16

Duplicate
Sample
Result

16

Average

16

Relative
Percent

Difference

< 1

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

00189 K9702631-002MS

MRL

0.2

Spike
Level

10

Sample
Result

16

Spiked
Sample
Result

27

Percent
Recovery

110

Approved By: Date:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services. Inc.
RICO POST-VCUP
Water

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97
Date Analyzed: 5/1/97

Duplicate Summary
Dissolved Metals
Units: ug/L (ppb)

Sample Name:
Lab Code:

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

00188
K9702631-001

EPA
Method

200.8
6010 A
6010 A
200.8
6010A
200.8

6010 A

MRL

0.02
10
20
0.5
5

0.02
10

Sample
Result

2.32
ND
27
ND
82
ND
358

Duplicate
Sample
Result

2.37
ND
33
ND
83
ND
364

Average

2.34
ND
30

82
ND
361

Relative
Percent

Difference

20
NC

1

Approved By:
DUPISEP A/101194

02631ICP.GJ2 - DUP rev 6-6-97 616191

Date:

OtHtt 6



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP
Sample Matrix: Water

Matrix Spike Summary
Dissolved Metals
Units: ug/L (ppb)

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97
Date Analyzed: 5/1/97

Sample Name:
Lab Code:

Analytc

Cadmium
Copper
Iron
Lead
Manganese

^Silver
Zinc

00188
K9702631-001

MRL

0.02
10
20
0.5
5

0.02
10

Spike
Level

20
250
1000
20
500
20
500

Sample
Result

2.32
ND
27

0.18
82
ND
358

Spiked
Sample
Result

21.4
247
990
19.8
554
17.6
849

Percent
Recovery

95
99
96
98
94
88
98

CAS
Percent

Recovery
Acceptance

Limits

75-125
75-125
75-125
75-125
75-125
75-125
75-125

Approved By:
MS1SH02194

036JIICP.CJJ- Spike rev 64-97 616/91

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analyzed: 5/1/97

Laboratory Control Sample Summary
Dissolved Metals
Units: ug/L (ppb)

Source: CAS Spike Solution CAS
Percent

Recovery
EPA True Percent Acceptance

Analyte Method Value Result Recovery Limits

Cadmium 200.8 20.0 19.4 97 80-120
Copper 6010A 625 671 107 80-120
Iron 6010A 2500 2640 106 80-120
Lead 200.8 20.0 19.8 99 80-120
Manganese 6010A 1250 1310 105 80-120
Silver 200.8 20.0 18.3 92 80-120
Zinc 6010A 1250 1340 107 80-120

Approved By: ^—7( , Date
LCSEP A/102194

026.MICP.GJ1 -LCSW 5/1/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: FUCO POST-VCUP Date Analyzed: 5/1/97

Initial Calibration Verification (ICV) Summary
Metals

Units: ug/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery

Cadmium 200.8 25.0 24.5 98
Copper 6010 A 625 645 103
Iron 6010A 2500 2550 102
Lead 200.8 50.0 49.6 99
Manganese 6010A 1250 1270 102
Silver 200.8 25.0 25.0 100
Zinc 6010A 1250 1310 105

Approved By: ^}^-— Date
ICVEPA/102194

0263HCP.GJI-ICV 5/1/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA True CCVI Percent CCV2 Percent CCV3 Percent
Analyte Method Value Result Recovery Result Recovery Result Recovery

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

200.8
6010A
6010A
200.8
60 10 A
200.8
60 10 A

25.0
500
5000
25.0
500
25.0
2500

24.9
500
5030
25.0
494
25.4
2500

100
100
101
100
99
102
100

25.0
501
5020
24.9
490
24.7
2520

100
100
100
100
98
99
101

25.2
503
5020
24.9
489
23.8
2530

101
101
100
100
98
95
101

Approved By: -^T^ Date: ^fim
CCVI-.V042795

0263HCP.GJI -CCV I-J S/l/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA True CCV4 Percent CCV5 Percent
Analyte Method Value Result Recovery Result Recovery

Cadmium 200.8 25.0 25.4 102
Copper 6010 A 500 504 101 502 100
Iron 6010A 5000 5010 100 5130 103
Lead 200.8 25.0 24.9 100
Manganese 6010A 500 484 97 486 97
Silver 200.8 25.0 24.0 96
Zinc 6010A 2500 2520 101 2510 100

Approved By: •*Z—-1L^ Date
CCV 4-MMJ79S

036JUCP.CU I - CCV 4-6



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result

Cadmium 200.8 0.02 ND ND ND ND
Copper 6010A 10 ND ND ND ND
Iron 6010A 20 ND ND ND ND
Lead 200.8 0.5 ND ND ND ND
Manganese 6010 A 5 ND ND ND ND
Silver 200.8 0.02 ND ND ND ND
Zinc 6010A 10 - ND ND ND ND

K.Approved By: (M Date:
CCB4SMRL/I02I94

03631 [CP.Cn -CCB rev S-6-97 6/6/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB5
Analytc Method MRL Result

Cadmium 200.8 0.02
Copper 6010 A 10 ND
Iron 6010A 20 ND
Lead 200.8 0.5
Manganese 6010A 5 ND
Silver 200.8 0.02
Zinc 6010 A 10 ND

Approved By:
CCB4SMRL/I«19<

02«J I ICP.G/2-CCBC1) rev 6-6-97 6/6/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP
Water

Duplicate Summary
Metals

Units: mg/L (ppm)

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97

Date Extracted: 4/30/97
Date Analvzed: 5/1/97

Sample Name: 00188
Lab Code: K9702631 -001

Analyte

Hardness, as CaCO3

MRL

0.2

Sample
Result

108

Duplicate
Sample
Result

109

Average

108

Relative
Percent

Difference

Approved By:
DUPISEP A/102194

016.MICP.EAI - DUP 5/J/97

Date:

PigtNo:

n n n 9. A



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services. Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analyzed: 5/1/97

Laboratory Control Sample Summary
Total Metals

Units: ug/L (ppb)

Source: Inorganic Ventures CAS
Percent

Recovery
EPA True Percent Acceptance

Analyte Method Value Result Recovery Limits

Calcium 6010A 12500 13400 107 80-120
Magnesium 6010A 12500 13100 105 80-120

Approved By: <^yflL- Date:
LCSEPA/10J194

0263IICP EA1 • LCSW 5/2/97 Plp No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Sen-ice Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Initial Calibration Verification (ICV) Summary
Metals

Units: ug/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery

Calcium 6010 A 12500 12900 103
Magnesium 6010A 12500 12700 102

Approved By: -^/<—' Dale:•̂"1(
ICVEP A/105194

0263UCP.EAI - ICV 5/2/97 ' P«P No.:

00026



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PT1 Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA True CCV1 Percent CCV2 Percent CCV3 Percent
Analyte Method Value Result Recovery Result Recovery Result Recovery

Calcium 6010A 5000 5000 100 5000 100 5100 102
Magnesium 6010A 5000 5000 100 4970 99 4990 100

Approved By: s^lL—- Date:
CCV 1-3/041795

OJ6JIICP.EAI -CCV 1-3 VZ/S'7

.x^7C-



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Sen-ice Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Calcium
Magnesium

EPA
Method

6010A
6010A

True
Value

5000
5000

CCV4
Result

5040
4950

Percent
Recovery

101
99

CCV5
Result

5250
5220

Percent
Recovery

105
104

Approved By: <^jL^- Date:
CCV 4-6/04J793

0263 LICP.EA1-CCV 4-4 V2/97

^^T



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

Analyte

Calcium
Magnesium

EPA
Method

6010A
6010A

MRL

50
10

CCB1
Result

ND
ND

CCB2
Result

ND
ND

CCB3
Result

ND
ND

CCB4
Result

ND
ND

Approved By: - ^ f ^ - Date:
CCB4SMRLM 02194

02S3IICP.EAI . CCB 5/2/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB5
Aoalytc Method MRL Result

Calcium 6010 A 50 ND
Magnesium 6010 A 10 ND

Approved By: •^L/L^- Date:
CCB4SMRL/IW194 /

02«11CP.EA1-CCB(2)



E3.4 Summer 1997 Quarter



COLUMBIA. ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: FC9705429
Project: RICO POST-VCUP/CB41-010I Date Collected: 7/30/97
Sample Matrix: Water Date Received: 8/L/97

Date Extracted: NA

Duplicate Summary
Inorganic Parameters
Units: mg/L(ppm)

Sample Name: 00234
Lab Code: K9705429-001DUP

Duplicate Relative
EPA Sample Sample Percent

Analyte Method MRL Result Result Average Difference

Solids, Total Dissolved (TDS) 160.1 5 840 851 846 1
Solids, Total Suspended (TSS) 160.2 5 8 7 8 1 2
Sulfate 300.0 0.2 200 200 200 <1

DUP1SEPA/I02I94
OS429WET.U2-dup(2)

AApproved By: Jk^L & Date:

OW-13



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP/CB41-0101
Water

Service Request: K9705429
Date Collected: 7/30/97
Date Received: 8/1/97

Date Extracted: NA

Matrix Spike Summary
Inorganic Parameters
Units: mg/L (ppm)

Sample Name: 00234
Lab Code: K9705429-OOIMS

Analytc

Sulfate

EPA
Method

300.0

Spike Sample
MRL Level Result

0.2 100 200

Spiked
Sample
Result

320

Percent
Recovery

120

CAS
Percent

Recovery
Acceptance

Limits

80-120

Approved By:
MSISEPA/IM194

054NWET.LJ2 -«pk(3)

AsLJ> Date: frAfr/97



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
RICO POST-VCUP/CB41-0101
Water

QA/QC Report

Duplicate Summary
Cyanide, Total

EPA Method 335.2
Units: mg/L (ppm)

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9705429
7/29/97
8/1/97
NA
8/12/97

Sample Name

00231

Lab Code MRL

K9705429-026D 0.01

Duplicate Relative
Sample Sample Percent
Result Result Average Difference

ND 0.01 NA

Approved By:
DUPIA/I05I94

OS419WET.UI - DUP WI8/9T

Date: 9//?/97
00015
PJ$cRo.:



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

QA/QC Report

Sample Name

00231

Matrix Spike Summary
Cyanide, Total

EPA Method 335.2
Units: mg/L (ppm)

Service Request: K9705429
Date Collected: 7/29/97
Date Received: 8/1/97

Date Extracted: NA
Date Analyzed: 8/12/97

Lab Code

K9705429-026MS

MRL

0.01

Spiked
Spike Sample Sample
Level Result Result

0.10 ND 0.10

Percent
Recovery

100

CAS
Percent

Recovery
Acceptance

Limits

75-125

Approved By: Date:
MSIA/102194

OMWWET.UI-MS V\V)1

00016
Page No:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Service, Inc.
IUCO POST-VCUP/CB41-0101

Duplicate Summary
Metals

Units: mg/L (ppm)

Sample Name: 00235
Lab Code: K9705429-002

Sen-ice Request: K9705429
Date Collected: 7/29-31/97
D;vte Received: 8/1/97

Date Extracted: 8/7/97
Date Analyzed: 8/13/97

Analyte

Hardness, as CaCO3

MRL

0.2

Sample
Result

858

Duplicate
Sample
Result

876

Average

867

Relative
Percent

Difference

Approved By:
DUP1SEPA/1U2L94

OS4WICP.EA1 - DUP VIVTI

Date:

PajeNo.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:: . : . ''t . .,,. • < • • , , .r.

Project:
Sample Matrix:

Environmental Services, Inc.
RICO POST-VCUP/CB41-0101
Water

Service Request: K9705249
Date Collected: 7/29-31/97
Date Received: 8/1/97

Date Extracted: 8/7/97
Date Analyzed: 8/13/97

Duplicate Summary
Dissolved Metals
Units: ug/L (ppb)

SampleName: 00235
Lab Code: K9705429-002

Duplicate Relative
v;' EPA Sample Sample Percent

Analyte Method MRL Result Result Average Difference

Cadmium 200.8 0.1 3.5 3.4 3.4 3
Copper 6010A 10 21 21 21 <1
Iron- 6010A 20 36 34 35 6
Lead 200.8 0.5 ND ND ND
Manganese 6010A 5 357 364 360 2
Silver 200.8 0.1 ND ND ND
Zinc 6010A 10 1480 1510 1500 2

Approved By: Date:

• DUP s/i vn PigcNo.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

PTI Environmental Services, Inc.
FUCO POST-VCUP/CB41 -0101
Water

Service Request: K9705249;1 ^ ..,
Date Collected:. 7/29-3 iV^Y'.'1.1"."^
Date Received:

Date Extracted:
Date Analvzed:

8/1/97,.
8/7/97
8/13/97

Matrix Spike Summary
Dissolved Metals
Units: ug/L (ppb)

Sample Name:
Lab Code:

Analyte

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

00235
K9705429-002

MRL

0.1
10
20
0.5
5

0.1
10

Spike
Level

Sample
Result

100
250
1000
100
500
100
500

3.5
21
36
ND
357
ND
1480

Spiked
Sample
Result

103
255
978
97.2
826
93.2
1970

Percent
Recovery

100
94
94
97
94
93
98

It. .. ...-. ''X ii'v.- ..

CAS :-*;J

Percent
Recovery

Acceptance'" ;

Limits "':

.75-125
75-125 -
75-125 "
75-125
75-125
75-125
75-125

.•••.!• ••

Approved By:
MSIS/102194

OS479ICP.EA3 - Spfa B/1S/97

Date:


